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Preſident of the Rovar Society, 


Mu are fo 3 who 
: rival Sir John Pringle in my 
eſteem: there are till fewer whoſe 
| friendſhip I value more. It; is not, 
however, my purpoſe | in this letter, 
to proclaim theſe things to the 
world; for what concern has the 
world with private connections? 


Nn 
e 
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Ambition to have the patronage 


of the Royal Society to this work, 


is my motive for addreſſing you 
in this public manner. The plan 
it recommends, has been my 
. guide many years; and ſucceſs 
has left me no doubt of its ſo- 
lidity. Your fanction, my friend, 5 
will enſure it a gracious recep- 
tion, from a body of learned men, 
who have diſtinguiſhed your liter- 


ary merit by the greateſt honour 
they have to beſtow. It is my fer- 
vent deſire to be uſeful to my 


1 country : tlie ſtamp of that illuſtri- 
ous Society, will give a currency to 
the work : every one will read ; and . 


: very ſenſible farmer will profit by it. 
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Agriculture juſtly claims to hy. 
the chief of arts: it enjoys be- 


fide the ſignal pre-eminence, of 
combining deep philoſophy. with 
uſeful practice. The members of 


your Society, cannot employ their 
talents more profitably for their 


country, or more honourably for 


themſelves, than! in promoting and 


improving an art, to which Bri- 


tain fundamentally 3 is indebted for 


the figure it makes all the world 


over. 


The theory here ſuggeſted, is 


in ſome meaſure new : it belongs 
to the Royal Society to deter- 


mine, whether it be unde on 


ſolid principles. It will give me 


entire 
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entire ſatisfaction, to be counte- f 
nanced by a Society, which hass 1 
contributed more to promote na- : 
tural knowledge, than any other 
[ ſociety exiſting, or that ever did 
1 exit. . 
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Bruoco another volume on huſbandry ex- 
claims a peeviſh man on ſeeing the title-page: 
how long ſhall we be peſtered with ſuch trite 
"alk? © As long, ſweet Sir, as you are willing 
4 0 pay for it: hold out your: purſe, and 
© wares will never be wanting.” 

It muſt indeed be acknowledged, that the com- 
merce of books is carried on with no great degree 
of candour : thoſe of huſbandry, with very little. 
A bookſeller contrives a new title, collects books 
upon the ſubject, delivers them to his author to 
pick and cull; and, © Here, Sir, is a pick and 
© ſpan new — 85 full of curious matter.“ A- 
griculture is the prime of arts: every thing 1 is 
made welcome on that ſubject; and provided the 
title be new, it is to the bookſeller of no great 
importance, how threadbare the contents be. 
Writers on agriculture, very few excepted, 
deliver their precepts from a ſtudy lined with 
books, without even pretending to experience. 
Principles and propoſitions are aſſumed on the au- 


thority 
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thority of former writers: opinions paſs current 


from generation to generation ; and no perſon 


enquires whether they wear the livery of truth. 
Take the following ſhort ſpecimen, drawn from 4 


ſingle head, that of manures. Writers talk learn- 


deadly of lime, ſtone-mar], clay-marl, ſhell-marl, 
and of other manures; and foretell how they will 
operate upon ſoil, with the ſame aſſurance as it - 
they could penetrate into their nature and eſſence. 
4 Clay-marl,” ſay they, has more power to 
ba deſtroy acids and to produce ſalts, than ſtone- 


« marl: ergo, a leſs quantity of it upon land i is 


& ſufficient. Marl extracts greaſe out of woollen 
cloth: greaſe is a ſpecies of oil : ergo, marl 


ce 


ba 


extracis oil from the air. A greater el 
of marl is laid on land, than of lime: ergo, 1 

cc 
table food from the air. Shell-marl found un- 
der moſs, is compounded of earth and the al- 


< kaline ſalt of rotten wood. Becauſe clay is 
mixed with ſand in making brick, that mixture 
muſt be an enemy to vegetation. The mixing 
"06 earth and lime with dung, makes an excellent 


compoſt. Rain makes flinty ſand firmer and 
more compact, &c. &c. Some of theſe pro- 


And 


muſt have a greater effect in attracting vege- 


' poſitions are erroneous, ſome at beſt doubtful. 
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in its progreſs to broad day. 
to be overcome : habitual indolence, ſtill more. | 
"Theſe obſtructions vaniſh in a manufacturing 
country. A boy learns by ſight his father's trade, 
even before he can ply his little hand about an 
inſtrument. He acquires activity by ſeeing others 
active: he comprehends not what it is to be idle. 
This obſervation is ſtrongly exemplified in agri- 
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And yet, they are but a few of many propoſitions, 


: boldly aſſerted by writers, though they would re- 


quire the  ucjdation , of a Newton or a Boyle. 


So much I will vouch for myſelf, that I have not 
mentioned a fingle article as certain, but what I 
have practiſed many years with ſucceſs : the i in- 


ſtructions contained in this book, are founded on 
repeated experiments and diligent obſervation. If 
any particular happens to be mentioned that has 


not come under my inſpection, the reader is 


warned of it. In ſhort, it will ſoon be perceived, 


that this is not a bookſeller's production. 


The daun of a manufacture, 18 irkſomely flow 
Indocili ty is difficult 


culture. Some years ago, farmers in Scotland 


were ignorant and indolent ; nothing 1 to be ſeen 
but weeds and traſh, not a ſingle field in order. 
People habituated to ſuch objects, never once 
thought of doing better. 


Skill in agriculture is | 


b ſpreading 


If 
N PREFACE 

| | ſpreading gradually i in Scotland; and young peo- 

| | 2 ple acquire ſome knowledge by ſight, even before 
| 1 they think of practice. After ſuch advance, may 
# we not hope, that our progreſs will now be ra 


#1 5 pid; and that agriculture will ſoon be as familiar 8 
N | among us, and as Milfully- conducted, as in Eng- 
. May this reflection animate our landed 
gentry; and inflame them with a deſire, to ac- 
quire riches to themſelves and luſtre to | their 
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| country ! „ 85 5 
1 There certainly never was in Scotland a period, 3 
when good leſſons in huſbandry were more ſea- 7 
|| © Torable than atprefent. This country, growing 
Vi . population, affords not corn ſufficient for its in- 2 
| _  habitants; and yet waſte land abounds, which | 3 


ſome {kill and much induſtry would fertilize. Is 
it not deplorable, that i in the beſt-cultivated ſhires, 
large patches of land ſhould: produce nothing but 
broom and whins, not from barrenneſs but from 
indolence? Can greater encouragement to in- 
duſtry be withed, than a ready market for every 
thing the foil produces? how different from the 
condition of Scotland, not more than forty years 
ago! Can a landholder be employed more pro- 
5 fitably for his country, or more honourably as well 
ns dy" for himſelf, than to rouſe emulation 
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PREFACE. al 


among his tenan ts, by kind treatment, by inſtruc- 


tion, by example, and by premiums? Let bim 
ſtudy the rules contained in this little work, all 
of them plain and adapted to practice. Let him 
convene his tenants once a- year to a hearty meal, 


and engage them to follow theſe rules. What if 
he ſhould beſtow on the deſerving, a plough or a 


| ane. of the beſt conſtruction ? Land cannot be 


3 3 # > 


that Fa 7 john Cathay of Ta, wg | 
moted emulation and induſtry among his people. 
lis patriotic zeal was rewarded : he lived to ſee 
his eſtate in a higher degree of cultivation, than 
even to this day is ſeen in any other part of Scot- 


land. The ſame means were employed more ex- 


tenſively, by the late Earl of Findlater: the ſkill 
and perſeverance of that nobleman, raiſed his te- 
i nants from a-torpid ſtate, tO a ſurpriſing degr ee 


of activity; and few can now vie with them, 


either for induſtry or knowledge. Had other 
landlords been <qually active, how flouriſhing 
would agriculture have been in Scotland? Great 


ſums would annually have been received for corn; 


inſtead of being imported for ready money, a 
£ commodity that can very ill be ſpared. The field 
is ill open: let us Join hearts and hands to re- 
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deem time wofully miſpent. I ſay again, there 
never w-as in Scotland, a period more favourable 
to agriculture than the preſent. 


Agriculture is a very ancient art. It bes been 


practiſed every where without intermiſſion ; ; but 
with very little attention to principles. In ſtudy- 
ing the principles laid down by writers, I found 
myſelf in a fort of labyrinth; carried to and fro . 
witi.out any certain direction. After a long courfe nz 
of reading, where there was nothing but dark. 
neſs and difcrepance, I laid afide my books, took. 
heart, and like Des Cartes '& K 
ries with a2 bf every thing. I reſorted to 
the book of naturè: I ſtudied it with attention: 
and the ſecond part of this work contains the 


enced my inqui- | 


reſult of my inquiries. It is far from my thoughts, 
toimpoſe my opinion upon others: I pretend only 
to have reduced the theory of agriculture into a 
ſort of ſyſtem, more conciſe at leaſt, and more 


: conſiſtent, than has been done by other wri- 
ters. Many, eyes are better than one; and 
if my the ſhall be found erroneous, the 
many that have; erred. before, will ſerve in ſome 
meaſure to keep me in countenance. I am 
not however afraid of any groſs error. An im- 
primatur from one of the ableſt chymiſts of the 


preſent 


4 


* poſſunt. Alii in tres partes, inſtrumenti ge- 


(e 


tireſome. 5 . 


burgh. 


1 xii 


preſent age, has given me ſome confidence of be- 


ing in the right tract *. 


L have all along ſtudied brevity, as far as con- 
fiſtent with perſpicuity; and therefore, have con- 


| fined myſelf to matters, that I know to be of real 
uſe in practice. I am ambitious to have my plan 
followed, becauſe ſucceſsful experience has pro- 
ved it to be ſolid: but I ſhould not hope for many 

readers, if I hazarded the tiring them with unne- 


ceſſary matters. Varro de re ruſtica, appears to 


be very ſparing of inſtruction ; but rivals Ariſtotle 


himſelf in the Twbtilty of his diviſions. © Nunc : 


« dicam agri quibus rebus colantur. Quas res 


ali dividunt in duas partes, in homines et admi- 


nicula hominum : fine quibus rebus colere non 


nus vocale, et ſemivocale, et mutum. Vocale, 
in quo ſunt ſervi : ſemivocale, in quo ſunt bo- 


& yes: multum, in quo ſunt plauſtra.” Such 


puerile diviſions, may be of uſe to ſwell a vo- 


lume ; but give no inſtruction, and are extremely 
4 8 | f 


1 cannot finiſh this preface wi ithout warmly rer 


commending agriculture to gentlemen of land- 


| «ſtates ; 


* Dr. Black, profeſſor, of chymiſtry i in the colleg of Edin- 
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i eſtates ; for whoſe uſe chiefly this work is intend- 
ed. In every well -· governed ſtate, agriculture has 
dödeeen duly honoured. In ancient Perſia, a feſti- 
Cl val was yearly celebrated, in which hufbandmert 
18 were freely admitted to the King's table. © From 
8 * your labours, ſaid the King, we receive our 
; & fiſtenance; and by us you are protected. Be- 
ö N 0 ing mutually neceſſary to each other, let us; 
ene brethren, live together in amity.“ The 
Ll great emperôr of China, performs yearly the ce- 
{ij — remony of holding the plough, to ſhow that no 
man is above being a farmer. The iſland Mile“ 
tus, during many years, had been. afflicted with 
factions: the government was ſettled by ſome 
' wiſe men of Paros, a neighbouring ifland. Theſe 
men having ſurveyed the iſland, and marked the 
poſſeſſor of every welkcultivated farm, convo- 
| cated an affermbly of the people, and appeinf- 
ed theſe perſons to be governofs. The per- 
„ ſon,” ſaid they, © who governs his pri- 
| cc vate affairs with Prudence aid induſtry, is 
qualified to govern thoſe of the public.” The 
king of Tunis, invaded by a powerful enemy, ; 
| Plromiſed to à neighbour who afliſted him, the 
| Philofopher's ſtone. He ſent a plough, ſaying, 
1 „ plough was Wal, the r 8 
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ſtone; for that it would produce rich crops, to 
procure gold in plenty,” _ 

In the view of profit, agriculture is fit for 
every man. But my preſent view is to re- 


.commend it, as of all occupations the moſt pro- 
per for gentlemen in a private ſtation. Mat- 
ter crouds upon me; and I am at a loſs where 
to begin. Agriculture correſponds to that degree 


of exerciſe, which is the beſt preſervative of 


health. It requires no hurtful fatigue, on the one 
hand, nor indulges, on the other, indolence, 
ſtill more hurtful. During a throng of work, the 
diligent farmer will ſometimes be early and-late 


in the field: but this is no hardſhip upon an ac- 


tive ſpirit. At other times, a gentleman who 
conducts his affairs properly, may have hours e- 
very day, to beſtow on reading, on his family, on. 


his friends. 
Agriculture is equally ſalutary to the mind. In 


the management of a farm, conſtant attention is 


required to the ſoil, to the ſeaſon, and to differ- 
ent operations. A gentleman thus occupied, be- 


comes daily more active, and is daily gathering 
knowledge: as his mind is never ſuffered to lan- 
guiſh, he is ſecure againſt the diſeaſs of low 
ſpirits. | 
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Put what] chiefly inſiſt on is, that laying aſide 
irregular appetites and ambitious views, agricnl- 
ture is of all occupations the moſt conſonant to 
our nature; and the moſt productive of content= ME 
5 ment, the ſweeteſt ſort of happineſs. In the firſt 
place, it requires that moderate degree of exer- 
ciſe, which correſponds the moſt to the ordinary 
ſucceſſion of our perceptions. Fox-hunting pro- 
. duces a ſucceſſion too rapid: angling produces a 
ſucceſſion too flow. Agriculture e correſponds not 
only more to the ordinary ſucceſſidn, but has the 
following ſignal property, that the farmer can di- 
rect his operations, with that degree of quickneſs | 
and variety, which is the beſt ſuited to his own 
train of perceptions. In the next place, to every 
occupation that can give a laſting reliſh, hope and 
fear are efſential. A fowler has little enjoyment 
in his gun, who miſſes frequently ; and he loſes 
all enjoyment, when every ſhot is death: Aa 
poacher, ſo dextrous, may have pleaſure in the MM 
profit, but none in the art. The hopes and fears 3 
that attend agriculture, keep the mind always a- 
wake, and | in an enlivening degree of agitation, 
Hope never approaches certainty ſo near, as to 
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produce ſecurity : nor is fear ever ſo great, as to 
proven deep anxiety and diſtreſs. Hence it is, 
that 
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chat a gentleman farmer, tolerably Aeilful, never 
tires of his work; but is as keen the laſt moment 
as the firſt. Can any other employment compare 
with farming in that reſpe& ? In the third place, 
no other occupation rivals agriculture, in connect- 
ing private intereſt with that of the public. How 
pleaſing to think, that every ſtep a man makes 
for his own good, promotes that of his country! 
Even where the balance happens to turn againſt 
the farmer, he has ſtill the comfort that his country 
profits by him. Every gentleman-· farmer muſt of 
courſe be a patriot; for patriotiſm, like other vir- 
tues, is improved and fortified by exerciſe. In 
fact, if there be any remaining patriotiſm in a na- 
tion, it is found among that claſs of men. 
A gentleman-farmer who is diſpoſed to embel- 
: liſh his fields, has a great advantage over others. 
He can execute that pleaſing work at the cheapeſt 
rate, by employing upon it his farm ſervants and 
cattle every vacant hour. This flow method is 
indeed ill ſuited to the ardour of an Indian Na- 
bob, impatient for enjoyment. But is not the 
advantage clearly on the ſide of the farmer? The 
refined pleaſure of embelliſhmens, ariſes from a 
flow progreſs; which affords leiſure to feaſt the 
Eye upon every new production. 5 = 
| In 
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In former times, hunting was the only buſineſs 


_ ofa gentleman. The practice of blood made him 
rough and hard-hearted: he led the life of a dog, 


or of a ſavage; violently active in the field, ſu- 
pinely indolent at home. His train of ideas was 
confined to dogs, horſes, hares, foxes: not a ra- 

tional idea entered the train, not a ſpark of pa- 
triotiſm, nothing done for the public, his depend- 
ents enſlaved and not fed, no huſbandry, no em- 


| belliſhment, loathſome weeds round his dwelling, | 
diſorder and dirt within. Conſider the preſent 
mode of living. How delightful the change, 
from the hunter to the farmer, from the deſtroyer 
of animals to the feeder of men! Our gentle- 


men who live in the country, have become active 


and induftrious farmers. They embelliſh their 
fields, improve their lands, and give bread to 
thouſands. Every new day promotes health and 
: ſpirits; and every new day brings variety of en- . 
joyment. They are happy at "nur" and they 


wiſh dpi to all. 


1 


As the ſcene af. the a experience bas 


all along been in Scotland, his native coun- 


try, 
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try, he is ffiy to recommend his plan of Hüf- 
bandry to any but to his countrymen. He 
has, however, a thorough conviction, that giving 
allowance for flight varlations of climate, his 
plary will fair England, France; Italy, and every 
other country ſituated: withirr either of the tem · 
perate zones; and is particularly well adapted for 
the climate of Ireland, that ſo nearly reſembles 
that of Scotland, 


In arts and ſciences, a plentiful ſource of ob- 
ſcurity and indiſtinctneſs, is the uſing a word in 
different ſenſes, without warning the reader of it. 
Conſidering what volumes have been compoſed on 
agriculture, it is amazing, how little preciſion is 
in the terms of art. Take the following inſtance, 
The word furrow is employed to ſignify not only 

the hollow made by the plough, but the earth 
taken out of that hollow, and alſo the hollow be- 

tween ridges. | Better coin words than write in- 
diſtinctly. Let furrow be appropriated to the 
ſpace in which the plough moves, and alſo to the 
| hollow between ridges; which will not occaſion 
any confuſion. But I venture to diſtinguiſh the 
earth moved by the plough, by the name of the 
furrow-/lice. The ſmall harrows that appear be- 
: pes tween 


| tween the flices when a ridge is ploughed, may 
be termed ſeams. 
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4 meaſure, the Dutch weight, are to be underſtood, 
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GENTLEMAN 


F A R N 1 


> 1 HISTORY i is 8 to effects, 
leaving cauſes to Natural Philoſophy. From a 
number of effects, Natural Philoſophy aſcends 
by induction to the immediate cauſe; and from 
"> ſuch cauſes to what are more compreheafive. 
Moſt writers on huſbandry handle it as a branch 
of Natural Hiftory. Some, more bold, conſider 
itt as alſo a branch of Natural Philoſophy : they 
begin with effects, and endeavour to unfold the 
cauſes or principles. In addreſſing this treatiſe 
to Gentlemen, I attempt both. This ſuggeſts a 
** divifon into two parts. In the firſt part, 

which indeed is the moſt uſeful, the beſt 

practice in every branch of huſbandry i is care- 

fully explained. In the ſecond, with timid ſteps 
and flow, I endeavour to trace out a few cauſes 
or principles that have an immediate influence 

upon Fache 3 
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PRACTICE of AGRICULTURE. 


I. 1 s unneceſſary here to make a lift of what 


1s contained in this part. The particulars may 


be ſeen | in the prefixed table. 


CHAPTER + 


InsmauUENTs of Hos nAxDaY. 


I the natural courſe of PTR, the hand goes | 
before the inſtrument, and the inſtrument be- 


fore the operation. But as the nature of man is 


a ſubject too important and too extenſive to be 
ranged under any other head, I begin this trea- 
tiſe of agriculture with the inſtruments it employs. 


„6 


. The Poe. 


Tuls is the moſt uſeful . that ever 


was invented. It is of more uſe than even the 
ſpinning- wheel: for men may make a ſhift for 
cloathing without that inſtrument, but a country 
cannot be populous without the plough. „ 
The only plough uſed in Scotland, till of late, is 
a ſtrong heavy inſtrument, about thirteen feet 3 
from the handles to the extremity of the beam, 


and commonly above four feet from the back end 


of the head to the point of the ſock. It is termed * 2 


the 
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the Scotch Plough, to diſtinguiſh it from other 


forms; and it needs no particular deſcription, as 
it may be ſeen in every field. It may well be 


| termed the Scotch Plough ; for of all forms it is 
the fitteſt for breaking up Riff and rough land, eſ- 


pecially where ſtones abound; and no leſs fit for 


ſtrong clays hardened by drought. The length 


of its head gives It a firm hold of the ground: its 


weight prevents it from being thrown out by 


ſtones: the length of the handles gives the plough- 


man great command to direct its motion: and 
by the length of its head, and of its mould- 
board, it ln the arrow alice cleverly over. The 
Scotch plough was contrived during the infancy of 


agriculture, and was well contrived : in the ſoils 
above deſcribed, it has not an equal. 
But in tender ſoil it is improper, becauſe it adds 


greatly to the expence of ploughing, without any 
counterbalancing benefit. The length of the head 
and mouldboard encreaſe the friction, and con- 
ſequently it requires a greater number 'of OXen or 
horſes than are neceſſary in a ſhorter plough. There 
is another particular in its form, that reſiſts the 
draught : the mouldboard makes an arigle with 
the ſock, inſtead of making a line with it gently 


curving backward. There is an objection againſt 


it no leſs ſolid, that it does not ſtir the ground 
perfectly: the hinder part of the wriſt riſes a foot 
above the ſole of the head; and the earth that lies 
immediately below the hinder part, is left unſtir- 
red. This is ribbing land below the ſurface, ſi- 
milar to what is done by ignorant farmers on the 
ſurface. 


5 Theſe 


4 PRACTICE. Part I. 


Theſe defects muſt be ſubmitted to in a ſoil that 
requires a ſtrong heavy plough ; but may be a- 
voided in a cultivated foil by a plough differently 


conſtructed. Of all the ploughs fitted for a culti- 
vated ſoil free of ſtones, | I boldly recommend a 


plouigh introduced into Scotland about twelve 


years ago, by James Small in Blackadder Mount, 


Berwickſhire ; which is now in great requeſt ; and 
with great reaſon,” as it avoids all the defects of 


the Scotch plough. The ſhortneſs of its head and 
of its mouldboard leſſen the friction greatly: from 
the point of the ſock to the back part of the 
head it is only thirty inches; and the whole 
length, from the point of the beam to the end of 
the handles, between eight and nine feet. The 
ſock and mouldboard make one line gently Ccur- 


ving; and conſequently gather no earth. In- 


| ſtead of a wriſt, the under edge of the mould-- 


board is in one plain with the ſole of the head; 


which makes a wide furrow, without leaving any 
part unſtirred. It is termed the chain-plough, be- 
cauſe it is drawn by an iron chain fixed to the back 
ing of the beam immediately before the coulter. 
This has two advantages: firſt, by means of a 
muzzle it makes the plough go deep, or ſhallow; 
and, next, it ſtreſſes the beam leſs than if fixed 


to the point, and therefore a ſlenderer beam is 


| ſufficient.. Theſe particulars will be better under- | 
ſtood, from inſpecting the annexed figure. 


This plough may well be conſidered as a capital 
improvement not only by ſaving expence, but 


by making better walk. It is 5 proper for loams, ” 


for 
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for carſe clays, and, in general, for every ſort of 


tender ſoil free of ſtones. It is even proper for 
opening up paſture - ground, where the ſoil has 
been formerly well cultivated. 

To finiſh an account of the plough, 1 muſt add ; 
a word about the ſock, A ſpiked ſock is uſed in 
the Scotch plough, and is eſſential in ſtony land, : 
But a feathered ſock ought always to be uſed in 
tender ſoil, free of ſtones ; it cuts the earth in the 
furrow, and makes neat..work. It is indiſpen- 
ſable in ground where roots abound, as it cuts 
them below the ſurface, and prevents their grow- 


ing. Il eſteem the feathered ſock to be a valuable | 


improvement. The induſtrious farmer would even 
| borrow money to clear his ground of ſtones, in 
order to introduce it: in a twenty-years leaſe, the 
profit of it would pay the expence, tenfold. 

Some ploughs are made with two ſmall wheels 
running in the furrow; in order to take off the 
friction of the head; and this plough is recom- 
mended in a book, intitled, The complete farmer. 
But all complicated ploughs are baubles; and this 
as much as any. The pivots of ſuch wheels are 


always going wrong ; and beſide, they are choked 


ſo with earth, as to increaſe the friction inſtead of 
_ diminiſhing it. 

If we look back thirty years, ploughs of differ- 
ent conſtructions did not enter even into a dream. 


The Scotch plough was univerſally uied, and no 


other was known. There was no leſs ignorance as 
to the number of cattle neceſſary for this plough. 
In the ſouth of Scotland, fix oxen and two horſes 
were univerſal , and | in the north, ten oxen, ſome- 

times 
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6 "© PRACTICE, | Putt. 
times twelve. The firſt attempt to leſſen the num- 


ber of oxen, was in Berwickſhire. The low part 
of that country abounds with ſtone, clay, and marl, 
the moſt ſubſtantial of all manures, which had 


been long uſed by one or two gentlemen. About 


twenty-five years ago it acquired reputation, and 
| ſpread rapidly. As two horſes and two oxen were 
employed in every marl-cart; the farmer, in ſum- 
mer fallowing and in preparing land for marl, 

was confined to four oxen and two horſes. And 
as that manure afforded plenty of ſucculent ſtraw 
for oxen, the farmer was ſurpriſed to find, that 


four oxen did better now than fix formerly. 


Marling, however, a laborious work, proceeded 
ſlowly, till people were taught by a. noted farmer 


in that country, what induſtry can perform by 


means of power properly applied. It was reckon- 
ed a mighty taſk to mar] five or fix acres in a 
year. That gentleman, by plenty of red clover 
for his working-cattle, accompliſhed the marling 
fifty acres in a ſummer, once fifty-four. Having 
ſo much occaſion for oxen, he tried with ſucceſs 
two oxen and two horſes in a plough ; and that 


practice became general in Berwickſhire. 
| Now here appears with luſtre the advantage of 


the chain-plough. The great friction occaſioned 
in the Scotch plough by a long head, and by the 
angle | it makes with the mould- board, neceſſarily 
requires two oxen and two horſes, whatever the 
foil be. The friction is ſo much leſs in the chaiti- 


plough, that two good horſes are ſound ſufficient 


in every ſoil that is proper for it. And as good 


luck ſeldom comes alone more than bad, the re- 
ducing 


98 
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ducing the draught to a couple of horſes has an- 
other advantage, that of rendering a driver unne- 
ceſſary; no ſlight ſaving at preſent, where a ſer- 
vant's wages and maintenance are very ſmart ar- 
ticles. This ſaving on every plough, where two 
horſes and two oxen were formerly uſed, will by 
the ſtricteſt computation be fifteen pounds ſter- 
ling yearly; and where four horſes were uſed, no 
leſs than twenty pounds ſterling. There is now 
ſcarce to be ſeen in the low country of Berwick- 
ſhire a plough with more than two horſes; which 
undoubtedly in time will become general. I 
know but of one further improvement, that of 
_ uſing two oxen inſtead of two horſes. That 
draught has been employed with ſucceſs in ſeveral 
places; and the ſaving is ſo great, that it muſt 
force its way every where. I boldly affirm, that 
no ſoil ſtirred in a proper ſeaſon, can ever require 
more than two horſes and two oxen, in a plough, 
even ſuppoſing the ſtiffeſt clay. In all other ſoils, 
two good horſes, or two good oxen abreaſt, may 
be relied on for every operation of the chain- 
8 os He 
 Achain-plough of a ſmaller ſize than ordinary, 
drawn by a ſingle horſe, is of all the moſt proper 
for horſe-hoeing, ſuppoſing the land to be mellow, 
which it ought to be for that operation. It is ſuf- 
ficient for making furrows to receive the dung, 
for ploughing the drills after dunging, and for 
hoeing the crop. 3 3 5 
Aſtill ſmaller plough of the ſame kind, Iwarm- 
ly recommend for a kitchen- garden. It can be 
reduced to the ſmalleſt ſize, by being made of 
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iron; and Where the land is properly dreſſed for a 


kitchen-garden, an iron plongh drawn by a horſe. 
of the ſmalleſt ſize will fave much ſpade-work. 


Strange is the effect of cuſtom Athene thought! 


Thirty years ago, a kitchen- garden was an article 


of luxury merely, becauſe at that time there could 
be no cheaper food than oat- meal. At preſent, 


the farmer maintains his ſervants at double expence, 
as the price of oat-meal is doubled; and yet he 
has no notion of a kitchen-garden, more than he 
had thirty years ago. He never thinks, that li- 
ving partly on cabbage, kail, turnip, carrot, 


would fave much oat- meal: nor does he ever 


think, that change of food is more wholeſome, = 
than vegetables alone, or oat-meal alone. I need | 1 
not recommend potatoes, which in our late ſcantxy 
crops of corn have proved a great bleſſing: with- 
cout them the labouring poor would frequently 
have been reduced to a ſtarving condition. 
Would the farmer but cultivate his kitchen- 
garden with as much induſtry as he beſtows on 


his potatoe- crop, he need never fear want; 


and he can cultivate it with the iron plough at a 
very ſmall expence. It may be held by a boy of 
twelve or thirteen ; and would be a proper educa- 
tion for a ploughman. Eut it is the landlord who 
ought to give a beginning to the improvement. 
Avery ſmall expence would encloſe an acre for a 


kitchen-garden to each of his tenants; and it 


would excite their induſtry, to beſtow an iron 


plough on thoſe who do beſt. 
Nor is this the only caſe where a ſingle-horſe 


plough may be profitably employed. It is ſuffi- 


dient 
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cient for ſeed-furrowing barley, where the land 


is light and well dreſſed. It may be uſed in the 
ſecond or third ploughing of fallow, to encourage 
annual weeds, which are e in ſubſequent 


ploughings. 


To procure food is indeed the chief object of 
the plough, but not its only object. Good roads 
are eſſential to internal commerce; and the ex- 


pence of making them may be conſiderably leſſen- 
ed by the plough. As this hitherto has been 
little thought of, an explanation is neceſſary. The 


method in uſe is, to form a road with the pick, 
the ſpade, and the wheel-barrow. Even where 
the pick is not neceſſary, you ſee ten or twelve 


men preſſing down the ſpade with the foot oftener 
than once before a ſufficient load of earth can be 
raiſed ;—dearly bought by the workmen, and 


ſtill more dearly by the employer. Where a pick 
is neceſſary, there muſt be a great addition of 


hands; for ten pickmen are no more than ſuffi- 
_clent to looſen what can be thrown up with four 


or five ſpades. Now a great part of this labour 


may be ſaved by a plough. The Scotch plough, 
fortified with iron plates, and the head connected 
with the beam by a bar of iron, is an excellent 


inſtrument for making roads. Suppoſe a ne- 
road 1s purpoſed thirty feet wide, plough it up 
into a ridge, beginning in the middle; and plough _ 


it a ſecond time in the ſame manner. Where the 
ground is ſoft, and requires to be raiſed high, a 


very deep furrow i is neceſſary. Where the ground 
is firm, a ſhallow furrow is ſufficient. After theſe 
two plonghings are finiſhed, if the ſides of the 

road 
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road be too ſteep, leave ſix feet in the middle, 
and go round the remainder in a third ploughing, 


gathering it toward the top. If the ſides be ſtill 
too ſteep, leave twelve feet in the middle, and 


gather up the remainder as in the former plough- 


ing. If theſe operations be well conducted, the 
water- channels on each ſide of the road will be 
two feet lower than the ſurface of the adjacent 
ground. Smooth the road with a brake; and 

correct with a ſpade any remaining defects or in- 


equalities, which is a very eaſy work. Thus the 


road is completely formed for a covering of grevel, 


or of ſtones beat ſmall. 


A plough may alſo be uſed advantageouſly | in 
making ditches for encloſing. In hard or gravel- 
1y ſoil, the immenſe coſt of picking and ſpading 


may be totally ſaved by the plough. The ſur- 
 face-earth is commonly ſoft : after it is removed 
with the ſpade, let a plough, drawn by three hor- 
ſes in a line, go round and round the ſpace in- 
tended for the ditch, cleaving it as if it were a 


ridge. After the earth thus looſened is thrown up 


with the ſhovel, renew the ploughing and ſhovel- 
ling till you come within eight inches of the bot- 
tom; and to theſe eight inches apply the pick and 


: ſpade. One precaution is neceſſary, that no more 


be ploughed at a time than can be thrown up the 


ſame day. If rain fall in any quantity, the ground 


tilled will become mud, very improper to be Jaid 
upon thorns. In this operation there is no occa- 
ion for the coulter: it is rather an impediment. 
I eftcem this a valuable diſcovery for Scotland; 
which being more p- ſtered with high winds than 
; | England, 
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England, requires more to be encloſed. The ex- 
pence of incloſing with hedge and ditch the or- 


dinary way, is great; and the ditch is the moſt 
expenſive part. Two thirds of the expence may 


be ſaved by the plough, in ground that — 
picking. 


In every caſe where earth is to be eb the 


plough is uſeful; as for example, in a gravel- pit 


opened for high-roads. The gravel may be ſo 
looſened by the plough as to require a ſhovel only 
for filling it into the carts. 

Has any one ſtumbled on the thought of uſing 
the plough in planting young trees ? The method 


I have practiſed, is to mark out lines due north 
and ſouth, at intervals of ten or twelve feet. Let 


three furrows be made with the plough at the fide 
of each line. Lay the ſod of the eaſtmoſt furro , 
upon the other two, which will raiſe a wall above 
two feet high. Plant along the furrow from 
whence the ſod was removed, and the wall behind 
will make.good ſhelter. This method is chiefly 
intended for firs in a bare moor. Before the firs 


riſe much above the ſhelter, the roots will have 


taken ſuch hold of the ground as to reſiſt even 
weſterly winds : ſcarce a plant will fail, if they be 


wholeſome. Three thouſand firs planted in this 
manner may be ſufficient for an acre, equal to five 
or fix thouſand in the ordinary way. 


A fir makes a choice nurſe for other trees. Af. : 


ter three years, even in the pooreſt ſoil, the firs 
begin to grow with vigour; and then is the time 
for planting oaks, elms, or other trees among 


them ; cutting down the firs from time to time to 
make 
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make room for the other trees. Thus, the me- 


thod here pointed out for planting firs, is the beſt 
preparation for raiſing all other barren trees. 


2. The BRA ER. 


Tux BRAEx is a large and weighty harrow, the 
purpoſe of which is to reduce a ſtubborn ſoil, 
_ where an ordinary harrow makes little impreſſion. | 
It conſiſts of four ſquare bulls, each fide five in- 
ches, and fix feet and a half in length. The 
teeth are ſeventeen inches long, bending forward 
like a coulter. Four of them are inſerted into 
each bull, fixed above with a ſcrew-nut, having 
twelve inches free below, with a heel cloſe to the 
under part of the bull, to prevent it from being 
Puſhed back by ſtones. The nut above makes it 
_ eaſy to be taken out for ſharping. This brake re- 
quires four horſes or four oxen. One of a leſſer 
| fize will not fully anſwer the purpoſe : one of a 
larger fize will require fix oxen; in which caſe 
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the work may be performed at jels expence with _ 3 


the plough. See the figure annexed. 
Thhis inſtrument may be applied to great advan- 
tage in the following circumſtances. In the fal- 
lowing ſtrong clay that requires frequent plough- 
ings, a brakeing between every ploughing, will 
pulverize the foil, and render the ſubſequent 
ploughings more eaſy. In the moath of March 
or April, when ſtrong ground is ploughed for 
barley, eſpecially if bound with couch-graſs, a 
croſs brakeing is preferable to a croſs-ploughing, 
_ and is done at half the expence. When ground 
l is 
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ing ſtiff ſoil. 
_ ridiculous inſtrument, fit to raiſe laughter inſtead 


remains unknown. 
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is ploughed from the ſtate of nature, and after a 
competent time is croſs-ploughed, the brake is ap- 
plied with great ſucceſs, immediately after the eroſs- 


Panne to reduce the whole to proper tilth. 


Let it be obſerved, that a brake with a greater 


number of teeth than above mentioned, is impro- 


per for ground that is bound together by the roots 


of plants, which is always the cafe of ground new 
broken up from its natural ſtate. 


The brake is 


ſoon choked, and can do no execution till freed 
from the carth it holds. A leſs number of teeth 


would be deficient in pulverizing the ſoil. 


To ſet in a clear light the advantages of thisin- 


ſtrument, we will ſtop a little to obſerve how in- 


ſufficient the common harrow is for any of the ope- 

rations mentioned. It may anſwer for covering 
the ſeed, and may do tolerably well in light and 
free (vil; but is altogether inſufficient for redue- 
The harrow with wooden teeth» is a 


of raiſing mould, The poor farmer labours with 


itt, thinks he is doing an uſeful work, when all the 
time he is doing nothing. It ought! to be prohi- 
bdited by the landlord; for a tenant with ſuchi an 


inſtrument cannot pay a rent that the farm pro- 
perly cultivated will eaſily bear. Tho' the brake 
has been known. above twenty years, yet none but 


gentlemen, and a few ſelect tenants, have ever 


thought of it: in ſome counties even the name 
It belongs to gentlemen of 
fortune, for their own intereſt, to make it more 
general. The neceſſity of ſome inſtrument, more 
effectual than the common harrow, for reducing a 

fubborn 
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ſtubborn ſoil, has led farmers to put three or four 


| harrows, one above another, in order to preſs 


the undermoſt i into the ground. This ſubſtitute 


to the brake is far inferior in its effect; beſide, 


that the undermoſt harrow is torn to pieces in an 


inſtant. To conclude this article, a farmer who 
has no brake, wants a capital * e of huſ- 


bandry, Its price above that of common har- 
rows, bears no proportion to the profit. 


3. The HAR RO W. 


HanROWsS are commonly conſidered as of no 
uſe but to cover the ſeed. They have another 
uſe ſcarce leſs eſſential, which is to prepare land 
for the ſeed. This is an article of importance 
for producing a good crop. And to ſnew how im- 
perfectly either of theſe purpoſes is performed by 


the common harrow, take the wing account 


of it. 
The harrow f uſed is of different 


forms. The firſt I ſhall mention has two bulls, 


four feet long and eighteen inches aſunder, with 


four wooden teeth in each. A ſecond has three 


bulls and twelve wooden teeth. A third has four 
| bulls, and twenty teeth, of wood or iron, ten, e- 
leven, or twelve inches aſunder. Now, in fine 
mould the laſt may be ſufficient for covering the 
ſeed; but none of them are ſufficient to prepare 


for the ſeed any ground that requires ſubduing. 


The only tolerable form is that with iron teeth; 


and the bare deſcription of its imperfections, will 


ſhew 
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ſhew the neceſlity of a more perfect form. In the 


firſt place, this harrow is by far too light for 
ground new taken up from the ſtate of nature, 
for clays hardened with ſpring-drought, or for o- 
ther ſtubborn ſoils: it floats on the ſurface, and 
after frequent returns in the ſame track, nothing is 


done effectually. In the next place, the teeth are 
too thick ſet, by which the harrow is apt to be 


choked, eſpecially where the earth is bound with | 


roots, which is commonly the caſe. At the ſame 
time, the lightneſs and number of teeth keep the 
| harrow upon the ſurface, and prevent one of its 
capital purpoſes, that of dividing the ſoil. Nor 
will fewer teeth anſwer for covering the ſeed pro- 
perly. In the third place, the teeth are too ſhort 
for reducing a coarſe ſoil to proper tilth; and yet 


it would be in vain to make them longer, becauſe 


the harrow is too light for going deep into the 


ground. Further, the common harrows are ſo ill 


| conſtructed, as to ride at every turn one upon ano- 


ther. Much time is loſt in diſengaging them. 


What pity is it, that an induſtrious farmer ſhould 


be reduced to ſuch an imperfect inſtrument, which 
is neither fit to prepare the ground for ſeed, nor 


to cover it properly! And I now add, that it is 


equally unfit for extirpating weeds. The ground 
is frequently ſo bound with couch-graſs, as to 
make the furrow-flice ſtand upright, as when old 
lea is ploughed : notwithſtanding much labour, 
the graſs-roots keep the field, and gain the victory. 
What follows? The farmer at laſt is reduced to 
the neceſſity of leaving the weeds in peaceable 

8 22 1 poſſeſſion, 


16 MN rien Pil 
poſſeſſion, becauſe his field will no longer bear 
corn. 


A little tellecklon, even without experience, 
will make it evident, that the ſame harrows, what - 


ever be the form, can never anſwer all the differ 


ent purpoſes of harrowing, nor can operate equal- 
ly in all different ſoils, rough or ſmooth, firm or 
looſe. Looking back not many years above thir- 
ty, no farmer in Scotland had the ſlighteſt notion 
of different ploughs for different purpoſes. The 
Scotch plough was the only one known. Differ- 
ent ploughs are now introduced; and it is full 
time to think of different harrows. Rejecting the 
common harrows, as in every reſpect badly con- 
ſtructed, I boldly recommend the following. I uſe 
three of them of different forms, for different pur- 
Poſes. They are all of the ſame weight, drawn 
each by two horſes. Birch is the beſt wood for 
them, becauſe it is cheap, and not apt to ſplit. 
The firſt is compoſed of four bulls, each four 
feet ten inches long, three and a quarter inches 
broad, and three and a half deep; the internal 
between the bulls eleven and three fourth inches; 
Ao that the breadth of the whole harrow is four 
feet. The bulls are connected by four ſheths, 
which go through each bull, and are fixed by tim- 
her nails driven through work, In each bull five 
teeth are inſerted, ten inches free under the bull, 
and ten inches aſunder. They are of the ſane 
form with thoſe of the brake, and inſerted into 
the wood in the ſame manner. Each of theſe 
teeth is three pounds weight; and where the har- 
row is made of birch, the weight of the whole is 
= | ; fix 
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ſix ſtone fourteen pounds Dutch. An erect bridle 


is fixed at a corner of the harrow, three inches 


high, with four notches for drawing higher or 


+ lower. To this bridle a double tree is fixed for 
two horſes drawing abreaſt, as in a plough. And 


to ſtrengthen the harrow, a flat rod of iron is 
nailed upon the harrow from corner to corner in 


the line of the draught. 


The ſecond harrow conſiſts of two parts, con- 


nected together by a crank or hinge in the mid- 


dle, and two chains of equal length, one at each 
end, which keep the two parts always parallel, 
and at the ſame diſtance from each other. The 


crank is ſo contrived, as to allow the two parts to 


ply to the ground like two unconnected harrows ; 


but neither of them to riſe above the other, more 
than if they were a ſingle harrow without a joint. 


In a word, they may form an angle downward, 

but not upward. Thus they have the effect of 
two harrows in curved ground, and of one 
weighty harrow in a plain. This harrow is com- 
poſed of fix bulls, each four feet long, three 


inches broad, and three and a half deep. The 


1 


interval between the bulls nine and a half inches; 
which makes the breadth of the whole barrow, 


including the length of the crank, to be five feet 9 
* five inches. Each bull has five teeth, nine inches 


free under the wood, and ten inches aſunder. 
The weight of each tooth | is two pounds, the reſt 
as in the former. 5 
The third conſiſts alſo of two parts, e 
together like that laſt mentioned. It has eight 
balls, each four feet long, two and a half inches 
broad, 
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broad, and three deep. The interval between the 
bulls is eight inches; and the breadth of the whole 


harrow, including the length of the crank, is ſix 


feet four inches. In each bull are inſerted five 


teeth, ſeven inches free under the wood, and ten 


and a half inches aſunder, each tooth weighing 
one pound. | The reſt as in the two former har- 
rows. The figure of each is annexed. 


- Theſe harrows I hold to be a conſiderable im- 


provement. They ply to curved ground like two 


unconnected harrows, and when drawn in one 


8 plain, they are in effect one harrow of double 


weight, which makes the teeth pierce deep into 
the ground. The imperfection of common har- 


rows, mentioned above, will ſuggeſt the advanta- 


ges of the ſet of harrows here recommended. 


The firſt is proper for harrowing land that has lain 
long after ploughing, as where oats are ſown on 


a winter-furrow, and in general for harrowing 
ſtiff land: it pierces deep into the ſoil by its long 


teeth, and divides it minutely. The ſecond is in- 
| tended for covering the ſeed : its long teeth lays 


the ſeed deeper than the common harrow can do; 


which is no ſlight advantage. By placing the ſeed 
: conſiderably under the ſurface, the young plants 
are, on the one hand, protected from too much 
heat, and, on the other, have ſufficiency of moi- 


ſture. At the ſame time, the ſeed is ſo well co- 


vered that none of it is loſt. Seed ſlightly cover- 
ed by the common harrows, wants moiſture, and 
is burnt up by the ſun; beſide, that a proportion 
of it is left upon the ſurface uncovered. 'The 


third harrow ſupplies what may be deficient in. the 
ſecond, 
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the feed more accurately. 
make the ground finer and finer, as heckles do 


them in his crops. 
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| wood. Each of theſe has its advantages. 
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ſecond, by ſmoothing the ſurface, and covering 
The three harrows 


lint ; or, to uſe a different compariſon, the firſt 


harrow makes the bed, the ſecond lays the ſeed 


in it, the third ſmooths the cloaths. "Theſe ad- 
vantages are certain. If any man doubt, let him 
try the experiment, and he will find the effect of 
I can ſay ſo with aſſurance 
from the experience of many years. They have 
another advantage not inferior to any mentioned; 

they mix manure with the ſoil more intimately 
than can be done by common harrows; and up- 
on ſuch intimate mixture depends greatly the ef- 
fect of manure, as ſhalt be explained afterward. 


J To conclude, theſe harrows are contrived: to an- 
* wer an eſtabliſhed principle in agriculture, That 


fertility depends greatly on pulverizing the ſoil, | 
and on an intimate mixture of manure with it, 
whether dung I marl, or any other. - 


| The Roti 


Tux ll is an inſtrument of capital uſe in 


huſbandry, though ſcarcely known in ordinary 


practice; and, where introduced, it is commonly 


| f ſlight as to have very little effect, 


Rollers are of different kinds, 3 yetling, 
I re- 
commend the laſt, conſtructed in the following 

manner. Take the body of a tree, ſix feet ten 
inches long, the larger the better, Made as near 


1 a pr cylinder as poſſible. Surround this cy- 
| B 2 * 
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and fo narrow as to ply into a circle. 
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linder with three rows of fillies, one row in the 
middle, and one at each end. Line theſe fillies 
with planks of wood equally long with the roller, 
Bind thein 


faſt together with iron rings. Beech wood is the 


With it. = 
is as ſoon as the mould is ſo dry as to bear the == 
roller without clinging to it. 1 


2 i 
8 ov 7 8 

1 1 * 
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mounted, ought to have a diameter of three feet 


ten inches. It has a double pair of ſhafts for two 
horſes abreaſt. Theſe are ſufficient | in level 


ground: in ground not level, four horſes may be 
neceſſary. The roller without the ſhafts ought to 
weigh two hundred ſtone Dutch; and the large 
diameter makes this Went weight eaſy” to be 
drawn. Ee.” 


With reſpect to the ſeaſon for rolling. Rolling 


| wheat | in the month of April, is an important ar- 
ticle in looſe ſoil; as the winter-rains preſſing 
down the ſoil lerve many roots in the air. Bar- 


ley ought to be rolled immediately after the ſeed 
is ſown ; eſpecially where graſs ſeeds are ſown 
The beſt time for rolling a gravelly ſoil, 


A clay ſoil ought 


neither to be tilled, harrowed, nor rolled, till the 


field be perfectly dry. And as rolling a clay ſoil 

is chiefly intended for ſmoothing the ſurface, a 
dry ſeaſon may be patiently waited for, even till 8 
the crop be three inches high. There i is the 
greater reaſon for this precaution, becauſe much 


rain immediately after rolling is apt to cake the 


ſurface when drought follows. Oats in a light 


ſoil may, be rolled ae after the ſeed is 
ſown, 
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ſown, unleſs the ground be ſo wet as to cling to 
the roller. In a clay ſoil, delay rolling till the 
grain be above ground. The proper time for 
ſowing graſs-ſeeds in an oat-field, is when 'the 
grain is three inches high, and rolling ſhould im- 
mediately ſucceed whatever the ſoil be. Flax 
= ought to be rolled immediately after ſowing. 
> This ſhould never be neglected; for it makes the 
ſeed puſh equally, and prevents after growth, the 
bad effect of which is viſible in every ſtep of the 
= proceſs for dreſſing flax. The firſt year's crop of 
7 ſown graſſes ought to be rolled as early the next 
ſpring as the ground will bear the horſes. It fixes 
all the roots preciſely as in the caſe of wheat. 
Rolling the ſecond and third crops in looſe ſoil, is 
an uſeful work; though not ſo eſſential as rolling 
the fiſt hop; 5 1 > N 
The effects of rolling properly uſed, are ſub- 
ſtantial. In the firſt place, it renders a looſe ſoil 
more compact and ſolid; which encourages the 
growth of plants, by making the earth clap cloſe 
to every part of every root. Nor need we be a- 
fraid of rendering the ſoil too compact; for no 
roller that can be drawn by two or four horſes 
will have that effect. In the next place, rolling 
keeps in the moiſture, and hinders drought to 
penetrate. This effect is of great moment: In a 
| dry ſeaſon, it may make the difference of a good 
| crop, or no crop, eſpecially where the ſoil is light. 
In the third place, the rolling graſs-ſeeds, beſide 
= the. foregoing advantages, facilitates the mowing 
for hay. And it is to be hoped, that the advan- 
— tage 


1 
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tage of this practice will lead farmers to mow | 


their corn alſo, which will encreaſe the quantity 
of ſtraw, both for food and for the dunghill. 
There is a ſmall roller for breaking clods in 
land intended for barley. The common way is, 
to break clods with a mell, which requires many 
hands, and is a laborious work. 
forms the work more effectually, and at much 
leſs expence: let a harrowing precede, which 
will break the clods a little; and after lying a 


day or a day and half to ary, this roller will 
This however does 


diſſolve them into powder. 
not ſuperſede the uſe of the great roller after all 
the other articles are finiſhed, in order to make 


the foil compact, and to keep out the ſummer- 


drought. A ſtone roller four feet long, and fif- 


teen inches diameter, drawn by one horſe, is ſuf- 


ficient to break clods that are eaſil y diſſolved by 
preſſure. The uſe of this roller in preparing 


ground for barley is gaining ground daily, even 


among ordinary tenants, who have become ſen- 


ſible both of the expence and toil of uſing wooden 


mells. But in a clay ſail, the clods are ſome- 
times too firm, or too tough, to be ſubdued by ſo 
light a machine. In that caſe, a roller of the ſame 
ſize, but of a different conſtruction, is neceſſary. 


It ought to be ſurrounded with circles of iron, fix 
inches aſunder, and ſeven inches deep; which 
will cut even the moſt ſtubborn clods, and reduce 


them to powder. Let not this inſtrument be con- 
ſidered as a finical refinement. In a ſtiff clay, it 


may make the difference of a plentiful or  ſeanty 


crop. 
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3. The FANNER, 


Tris inſtrument for winnowing corn was in- 
troduced into Scotland not many years ago. For- 
merly wind being our only reſource, the winnow- 
ing of corn was no leſs precarious than the grind- 


ing it at a windmill: people often were reduc- 
ed to famine in the midſt of plenty. There was 


another bad effect: it was neceſſary to place a 
barn open to the weſt wind, however irregular or 


1 inconvenient the ſituation might be with regard to 


the other buildings. But it is needleſs to be par- 
ticular upon that uſeful inſtrument ; becauſe every 
farmer conſiders it now as No leſs eſſential than a 
plough or a harrow. 


FARM Ca TTLE and CARRIAGES. 
1. Faxm-Honars. 


A Hoxss fit for a waggon, cart, or lang 
ought to be ſtrong, compact, and about fif- 
teen hands high. A carter or a ploughman can- 
not perform the ſame work with horſes of leſs 
ſize, by which there is a conſiderable loſs, as 

he is paid by the year, not by the quantity of 
work he performs. Great attention ought to be 
Niven to the breaking a farm-horſe : good educa- 

tion will make him tractable, and obedient to the 
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* erf . Part I. 
voice, without neceſſity of applying the whip : the 
former makes the whole team move at once; the 
latter moves the horſe only that feels it. 

We ſtop a little to conſider the Mrantuge of 
ſmall and ill· fed horſes, common in Scotland. Two 
Rout horſes in a plough will make as deep a fur- 
row as four of what are commonly uſed ; and yet 
the former are leſs expenſive both in price and 
maintenance. A gentleman cannot do better for 
his own intereſt, than to promote a good breed of 
farm-horſes : two good horſes will be a ſaving of 
L. 8 ſterling yearly, that is expended by uſing 
four weak horſes. I ſhall mention only the car- 
riage of lime. One ſervant fills his cart with a 
hundred ſtone, which two good horſes can pull 
with eaſe. Another lays but the half upon his 
cart, becauſe his two weak horſes are able for no 
more. This is a double Joſs to the maſter : he 
gets leſs work, not from the horſes only, but alſo 
from the . 5 


FAR M- Ox RN. 


THERE is not in agriculture any other improve- 
ment that equals the uſing oxen inſtead of horſes: 
they are equally tractable; and they are purcha- 
ſed and maintained at much leſs expence. As 
this! improvement is obvious to the meaneſt capa- 
city, one might expect to ſee every farmer gree- 

dily embracing it, as he would a feaſt after being 
famiſhed. Yet few ſtir. How is this to be ac- 
counted for? Men are led by cuſtom in chains; 
and in inſtances without number are fettered 
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againſt their intereſt. And why ſhould we pre- 
ce tend to be wiſer than our fathers?” they will ſay 
modeſtly, or rather obſtinately. 

What warms me upon this ſubject, is the great 
conſumption of oats by work-horſes, which would 
be totally ſaved by uſing oxen only. Did our 
own product furniſh this conſumption, it were leſs 
to be regretted ; but it is grievous to be reduced 
to the neceſſity of importing annually vaſt quanti- 
ties of oats ; all of which would be ſaved by em- 
of pPlwKẽbying oxen only in a farm. Nor is this all that 
ing would be ſaved, as ſhall be mentioned by and by. 

1 But that I may not be accuſed of declaiming 
without foundation, I am willing to enter into a 
9 candid compariſon between horſes and oxen as 
= - employed in a farm. I begin with affirming, that 
an ox is as tractable as a horſe, and as ply 
| trained to a plough or a cart. I have ſeen a 
= couple of them in a plough going as ſweetly 2 ; 
bout a driver as a couple of horſes; directed by 
0 the voice alone without rein. Oxen beſide are 
1 preferable for a ſteady draught, as they always 
= pull. to their ſtrength, without ever flinching : 
> horſes, on the.contrary, are apt to ſtop when they 
meet with unexpected reſiſtance. As oxen have 
leſs air and ſpirit in moving than horſes, their mo- 
As tion is concluded to be flower. They are leſs ex- 
da- peditious, it is true, in galloping, or perhaps in 
ee - trotting, but as farm- work is performed by ſtep- 
ng Ping, let the ſtep of a horſe and of an ox be com- 
c- Xt pared, and the latter will be found not inferior, 
is; 9 FC ſpecially where an ox is harneſſed like a horſe. 
ed Colonel Pool in III Ploughs as much 
it Þ_ 3 ground 
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26 PRACTICE. Part I. 
ground with three oxen, as the neighbouring 
farmers do with four or five horſes. In ſummer. 
they cat nothing but graſs: in winter, they have 
hay or turnip when much wrought ; ſraw only 
when wrought moderately. About Bawtry, in 
Yorkſhire, four oxen in a plough do as much 
work as the ſame number of good horſes. In ſe- 


veral places of Kent, an acre daily is ploughed 


with a team of oxen, ſometimes a quarter more. 


Near Beaconsfield, Mr. Burke ploughs an acre in ' 
a day with four oxen ; and his — do no 


more with four horſes. 
Hitherto the compariſon holds pretty equal. 


In one article oxen are clearly preferable. Their 
dung makes excellent manure; and by that means 


they always improve the paſture. Horſe-dung, 


on the contrary, burns where it falls, and hurts 


the paſture. Horſe-dung from the ſtable has a 


greater tendency to burn than to rot; and to 
make it uſeful, it requires to be carefully mixed | 


with cooler materials. 
But the chief advantage of oxen comes under 
the article of ſavings, which branch out into 


many particulars. In the firſt place, the price of 
a a horſe fit for labour doubles that of an ox. An 
ox worth ſeven pounds, will perform as much fo- _ 


lid work as a horſe worth fourteen. This is an 


important article: the labouring cattle are the 
moſt expenſive part of a farm-ſtock ; and it is 


that expence which keeps back from farming, 
many men whoſe ſkill and induſtry would afford 


them a comfortable living. In that view, it is 
greatly the intereſt of landlords to promote oxen, | 
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as they tend to multiply candidates for a farm; 


- which not only gives the landlord opportunity for 
a proper choice, but will raiſe every farm to its 


uſt value. 


As an ox is cheaper than a horſe, fo he is fed 


cheaper in proportion. He requires no corn, and he 
works to perfection upon cut graſs in ſuramer, and 


upon hay in winter. He does well even upon oat- 
ſtraw. Thusby uſing oxen, a farmer can make mo- 


ney of his whole crop of oats, except what is neceſ- 


ſary for maintenance of his family. The bulk of 
that product, on the contrary, is conſumed by 


farm-horſes. Even in the carſe of Gowry, the 

- conſumption of oats on farm-horſes is ſo great, that 
at Perth and Dundee there are annually imported 

between four and five thouſand bolls of oat- meal. 


A horſe is liable to many diſeaſes that an ox is 
free from, If he happen to turn lame, to which 


he is ſubjected from many accidents, he is render- 
ed uſeleſs. An ox can always be turned to ac- 


count; for if diſabled from work, he can be fat- 
ted for the ſnambles, and can be ſold for more 


than was paid for him. 


A horſe commonly turns uſeleſs ſor week] in ten 


years, and the ſtock of horſes muſt be renewed 
every ten years at a medium, which is a deep ar- 


ticle of expence to the farmer. Oxen laſt for ever; 


or, which comes to the ſame, they can be ſold to 
the butcher when paſt the vigour of work, and 


their price will be more than ſufficient to put 5 


young oxen in their ſtead. 


Horſes require more attendance than oxen: 
they muſt be curried, combed, and rubbed down. 
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a In ſome Pinces 175 are yoked by the tip of the 


ETA TTET mt 
Let oxen have their proper quantity of food, and 
they require no other care. It is ſufficient em- 


ployment for a man to manage four or five 
horſes ; he will manage with equal cal double 


the Runder of oxen. 


The ſhoeing of horſes is no inconſiderable ar- 
ticle. The expence of ſhoeing o*en is a mere 


trifle. 


Theſe ſeveral articles of ſaving are ſummed up 
in a following table, and are very conſiderable. 
This ſum ought to go wholly to the landlord as 
additional rent. The tenant has no claim for any 
ſhare; becauſe after paying that additional rent, 
he has as much profit as he had formerly when 
he wrought with horſes. f 
By this mode of huſbandry, the advantage to 
the landlord is great; and to the kingdom much 
greater, by ſaving the importation of an immenſe. 
quantity of oats. But the advantage of oxen is 
ſtill more extenſive : it reaches every manufactu- 
rer, and indeed the whole people. There muſt 


be a great increaſe of oxen to anſwer the pur- 


| Poſes of farming: every one of theſe, after their 
prime is over, goes to the ſhambles : the markets 
are filled with beef, which not only lowers the 
Price of beef, but of leather and tallow. The ſav- 
ings upon theſe articles would bring down the 


wages of our manufacturers, and conſequently the 
price of our manufactures in a foreign market; 


not to mention that cheap manufactures at home 


tend alſo to lower wages. [ak 
People differ in the manner of yoking c oxen. 
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lowers his head to the line of the draught: 
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horn; in ſome by the root. Theſe modes are 
viſibly inconvenient. When an ox draws by the 
ſhoulder like a horſe, his head is free, and his 
motion natural. When yoked by the horns, he 
his 
poſture is conſtrained, and his ſtep ſnort. His 
neck indeed is ſtrong, but his ſhoulder is a better 
fulcrum for the draught. To yoke an ox by the 


ſhoulder, his harneſs ought to be the ſame with 
that of a horſe. 
his horns hinder the collar from being flipped o- 


The only difference is, that as 


ver his head, it muſt be open below, and ent | 
after it is on. 

When the avintiges of oxen for drandft are 
fo great, it cannot but appear ſtrange, that in Bri- 
tain oxen have almoſt totally been laid aſide. 


Among the ancients, we read of no beaſts for 


draught but oxen. Tt was ſo in Greece, as early 


as the days of Heſiod; and it was ſo every where. 
The Dutch at the Cape of Good Hope plough 


with oxen, and exerciſe them early to a quick 
Pace, ſo as to equal horſes in the waggon, as well 


as in the plough. They are uſed in the Eaſt In- 


dies for carrying burdens; and they are fitter 


even than horſes for that ſervice, the back of an 
cx being convex, and conſequently more able to 


ſupport a weight than that of a horſe. All that 


is neceſſary in the furniture for the back, is a bit 


of wood or ſtiff leather, to prevent the load from 


falling down upon the neck. The only cauſe I 


can aſſign for preferring horſes, are bad roads, 
which were univerſal in Britain till lately. Being 


2 for carts during winter, the farmer 
carried | 
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Let oxen have their proper quantity of food, and 
they require no other care. It is ſufficient em- 
ployment for a man to manage four or five 


horſes; he will manage with equal caſe double 
| the number of ) (1 


The ſhoeing of horſes is no inconſiderable ar- 
ide. The expence of ſhocing oxen is a mere 
trifle. 

| "Theſe ſeveral articles of ſaving are ſummed up 
in a following table, and are very conſiderable. 
This ſum ought to go wholly to the landlord as 


additional rent. The tenant has no claim for any 


ſhare; becauſe after paying that additional rent, 
- HE has as much profit as he .had formerly when 
he wrought with horſes. 0 
By this mode of huſbandry, the advantage to 
the landlord is great; and to the kingdom much 
greater, by ſaving the importation of an immenſe | 
quantity of oats. But the advantage of oxen is 
ſtill more extenſive : it reaches every manufactu- 
rer, and indeed the whole people. There muſt 
be a great increaſe of oxen to anſwer the pur- 
poſes of farming : every one of theſe, after their 
prime is over, goes to the ſhambles : the markets 
are filled with beef, which not only lowers the 
price of beef, but of leather and tallow. The ſav- 
ings upon theſe articles would bring down the 
wages of our manufacturers, and conſequently the 
price of our manufactures i in a foreign market; 
not to mention that cheap manufactures at home 
tend alſo to lower wages. LL 
People differ in the manner of yoking oxen. 
In ſome places 7 are yoked by the tip of the 


horn; 
2 
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horn; in ſome by the root. Theſe modes are 
viſibly inoonvenient. When an ox draws by the 
ſhoulder like a horſe, his head is free, and his 


motion natural. When yoked by the horns, he 


lowers his head to the line of the draught : his 
poſture is conſtrained, and his ſtep ſhort. His 


neck indeed is ſtrong, but his ſhoulder is a better 
Fulcrum for the draught. To yoke an ox by the 
ſhoulder, his harneſs ought to be the ſame with 
that of a horſe. The only difference is, that as 
his horns hinder the collar from being ſlipped o- 


ver his head, it muſt be open below, and buckled 
after it is on. 


When the nde of oxen for e are 
ſo great, it cannot but appear ſtrange, that in Bri- 


tain oxen have almoſt totally been laid aſide. 
Among the ancients, we read of no beaſts for 
draught but oxen. It was ſo in Greece, as early 


as the days of Heſiod; and it was ſo every where. 
The Dutch at the Cape of Good Hope plough 
with oxen, and exerciſe them early to a quick 
pace, ſo 28 to equal horſes in the waggon, as well 


as in the plough. They are uſed in the Eaſt In- 


dies for carrying burdens ; and they are fitter 


even than horſes for that ſervice, the back of an 
ox being convex, and conſequently more able to 


ſupport a weight than that of a horſe. All that 


is neceſſary: in the furniture for the back, is a bit 
of wood or ſtiff leather, to prevent the load from 
falling down upon the neck. The only cauſe I 


can aſſign for preferring horſes, are bad roads, 


which were univerſal in Britain till lately. Being 


impracticable for carts during winter, the farmer 


carried 
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30 PRACTICE Part I. 
carried his corn to market on horſeback. A pro- 


per furniture for the back of an ox was not 
thought of, though an eaſy invention. And 


' horſes being thought neceſſary for carrying bur- 
dens, oy were employed inſtead of oxen in 


every work: if employed at all, they are too 
expenſive ever to be ſuffered to be idle. Ano- 
ther circumſtance contributed. Becauſe oxen re- 
quire no corn, it is commonly imagined that they 
ſcarce require any food. They are put off during 


winter with a bottle of dry ſtraw, which after the 


turn of the year affords very little nouriſhment. 
They become too weak for working; ; and yet, 
inſtead of bettering their food, it is vainly thought 
that multiplying their number in a plough will 
anſwer; and thus may be ſeen in ſeveral places 
yoked in a plough, ten or twelve weak animals 
that can ſcarce ſupport their own weight. We 
are now provided with good roads every where; 
and there is no longer the pretext of bad roads 
for preferring horſes. Corn is now carried to 


market in carts, for which oxen are no leſs pro- 


per than horſes. And it is hoped, - that farmers 
will at laſt break through a bad cuſtom, and open 
their eyes to their own intereſt. Nothing is more 
deeply their intereſt than to lay aſide horſes total- 
ly in farm-operations, and to employ oxen. The 
tackſman profits firſt ; but does not the landlord : 
gain more, by enabling his tenants in new leaſes 
to pay a higher rent? Why then ſhould gentle- 
men loiter, while they can ſo eaſily advance their 
rent without oppreſſing their tenants? Why do 
they not encourage their tenants by example and 


Pu; 


W 
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precept, to follow a mode that is equally bene 
ficial to themſelves and to their country? It will 
be hard indeed, if a ſingle tenant cannot be found 
to ſee his intereſt: if a landlord can prevail but 
upon one or two of his tenants to take the lead, 
the reſt will naturally follow. At any rate, he | 
can force them to their own good, by prohibiting 
horſes in every new leaſe. It is a ftrange ſort of 
ambition that moves gentlemen to ſpend their 
eſtates in the Houſe of Commons, where moſt of 
them are mere mutes, inſtead of ſerving their 
country and themſelves at _— which | is ee 
patriotiſm. 
As computation is ; the touchſtone of profit and 
loſs, two computations are ſubjoined ; one to ſatis- 
: fy the farmer of the ſum he will fave by employ- 
ing oxen inſtead of horſes ; and one to ſhew what 
benefit will accrue to the public by the change. 
2 Jo ſet the firſt computation in a clear light, and 
co avoid fractions, I make the ſuppoſition, that a 
3 horſe put to work at the age of five may endure 
hard work for twelve years, which is a large al- 
| lowance beyond the truth. An ox is put to work 
at the age of four, and at feven is in his prime, 
which is the proper time to feed for the ſhambles. 
The computation accordingly is framed upon a 
revolution of twelve years; during which period 1 
oxen are four times changed without any change 4 
of horſes. At the end of the period, both muſt 


be changed; and a new revolution goes on as 
before. 
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TABLE, 


Twelve yours maintenance 


| Total amount of the firſt ok and 12 
years maintenance == 95 0 0 


The horſe unfit for hard labour way be 


2 PRACTICE. Part l. 


TA BL E, 3 Jo much a ; farmer: faves b 


n oxen inſtead of horſes. 


„ d. L. 8. d. 
A Horſ: of 5 years old i is pur- N 
cChaſed or valued at 1 13 0 0 
To graſing ditto 24 weeks, A 
1 Þ@. per week SEE 2 10 © 


To corn in winter 15 waths, 
2 pecks per Week, at 84. „ CR 
per peck EY 5 1 0 0 
To corn in ſpring 13 . TS 
4 pecks per week, at 10d. 5 


Pere [+ 5+: 2 3.4 
To ſhoeing and erding one . 
year — 0 12 6 | 
To inſurance againſt 3 . 
and nn V 
One year's maintenance 6.134: 


ſold for . „ £24 „ 


The expence of one lbs at the end 
of twelve years - 3 — 92 ä 


The 


80 00 


8 
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Th 2 of + an Ox We ele bern. 


An Ox 4 years old a 


at 585 100 


To graſing 24 weeks at 18. 6d, 

per week 1 1 16 
To ſhoeing and 49 one : 
„ year „ 4 6 
To inſurance againſt acciden-  _ 
Amount of one year's main- 3 
. 8 30 
Maintenance for 3 years —' Ss 9 O 


Coſt and aintenance 3 0 
Deduce the b he can be ſold aT _ 1.100 


Total colt at the end of 3 years Ss 4 90 


8 Total coſt at the end of 12 years — 1 7 16 O 


Subtract this fum from the expence of 


a horſe during the ſame time, 92 9.0 9 


P. 8. 4. L. 8. Fi 


Y The balance againft the horſeis == 74 4 0 
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By this table it appears, that the realy expence 
of a farm-horſe exceeds that of an ox no leſs than 
L. 6: 3: 8. Now fuppoling four horſes neceſſa- 


ry to a farm of 100 acres, rent L. 50 yearly, four 


good oxen well fed will perform the ſame work; 
and therefore the uſing the latter inſtead of the 


former will be an annual ſaving of L. 24, 148. 8d. 
very near the half of the rent. And what will 
raiſe it above half of the rent, is the intereſt of 
the money laid out, which 1s conſiderably higher 
upon the horſe than upon the ox; but which is 
omitted in the foregoing 2 to avoid an intri- 


cate calculation. 
There is beſide an article that peepondetrtes 
greatly for the ox. His dung enriches the ground 


on which he paſtures. Horſe-dung, on the con- 
trary, is hurtful. This s an article of great im- 


1 


N. B. The 1 or ſtraw cane by the horſe 

in winter is not lefs than that conſumed by the 
ox; and therefore that article 1 is left out with * 

; ſpect to both. 


Computation of the yearly 5 of oats conſumed 
in Scotland by labouring _ 


Fox repairing the highways | in Eaſt Eten, 


each ploughgate of land is rated at a certain 


fum ; and there are in the county computed to be 
1231 ploughgates. In every plough four horſes 
are employed ; and many farmers employ addi- 


tional horſes for harrowing, & c.; but ſuppoſing 
only four, the number of farm-horſes will be 


. 5324. 


Sr „ K a 
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5 324. According to the preceding table, the year- 
ly quantity of corn conſumed by a horſe is 5 bolls 
2 pecks; conſequently the amount of the corn 
conſumed annually is 2, 28 54 bolls ; which, com- 
puted at 128. a-boll, a moderate price, amounts 
to the ſum of L. 16, 37 1, 6s. Sterling. 

Reckoning the horſes employed in all the other 
corn- countries in Scotland, their number will be 
at leaſt fifteen times as many as what are employ- 


value of the oats conſumed in Scotland by work- 

horſes, multiply the ſaid ſum of. L. 16,391, 6s. 

k Sterling by 16, which is L. 216,940, 16 8.; an 
immenſe ſum that would be faved to this nation 
by employing oxen in agriculture inſtead of 
horſes. 

If I cannot prevail. upon farmers to mind their 
own intereſt by employing oxen inſtead of horſes, 
1 ſhall at leaſt make them bluſh, by comparing 

them with farmers no leſs obſtinate f in another 
particular. A farmer was brought from Norfolk 
to the neighbourhood of Axminſter, who being 
diſguſted at the huſbandry practiſed there, com- 
menced a better plan. His firſt attempt was, to 
make turnip a regular crop in rotation, and to 
hoe them twice in the Norfolk manner. He met 
with many obſtructions from perverſeneſs and auk- 
wardneſs of his ſervants; but by perſeverance, 
and working with them himſelf, he has prevailed. 
He now for many years has had exceeding good 
cCrops; which at tlie ſame time have improved 
8 he ſucceeding crops of barley. Of theſe facts his 
vx neighbours have been witneſſes near twenty years; 
+ | HEN,” 
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By this table it appears, that the yearly expence 
of a farm-horſe exceeds that of an ox no leſs than 
L. 6: 3: 8. Now fuppoſing four horſes neceſſa- 


ry to a farm of 100 acres, rent L. 30 yearly, four 


good oxen well fed will perform the ſame work; 


and therefore the uſing the latter inſtead of the 


former will be an annual ſaving of L. 24, 148. 8d. 


very near the half of the rent. And what will 


raiſe it above half of the rent, is the intereſt of 
the money laid out, which is conſiderably higher 
upon the horſe than upon the ox; but which is 
omitted in the foregoing TONE, to avoid an intri- 
_ cate calculation. 


There is beſide an article that pape e e 


greatly for the ox. His dung enriches the ground 


on which he paſtures. Horſe dung, on the con- 


trary, is hurtful. This is an article of Bm im- 


Pong. 260 
N. B. The hay or ſtraw conſumed by the horſe 


in winter is not lefs than that conſumed by the 
ox; and therefore that article is left out with re- 


: pet to both. 


= Computation of the yearly handily of oats conſumed : 


0.02.2 uy Scotland by labouring horſes. 


Fon repairing the highways in Eaſt Lothian, 


each ploughgate of land is rated at a certain 


fum ; and there are in the county computed to be | 


1 337 ploughgates. In every plough four horſes 


are employed; and many farmers employ addi- 


tional horſes for harrowing, &c. ; but ſu ppoſing 
only four, the number of farm-horſes will be 


4 5324. 
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5 324. According to the preceding table, the year- 


ly quantity of corn conſumed by a horſe is 5 bolls 


2 pecks; conſequently the amount of the corn 
conſumed annually is 2, 28 52 bolls ; which, com- 


puted at 128. a-boll, a moderate price, amounts 


to the ſum of L. 16,371, 6s. Sterling. 

Reckoning the horſes employed in all the other 
corn-countries in Scotland, their number will be 
at leaſt fifteen times as many as what are employ- 


ed in Eaſt Lothian. Therefore, to find out the 
value of the oats conſumed in Scotland by work- 
| horſes, multiply the ſaid ſum of. L. 16, 3 1, 58 8. 
Sterling by 16, which is L. 216,940, 16 8.; 

immenſe ſum that would be ſaved to this ee fo, 
by employing oxen in : agriculture inſtead of = 


horſes. 
If I carinot jovi upon farmers to mind their 


con intereſt by employing oxen inſtead of horſes, 
I ſhall at leaſt make them bluſh, by comparing 
them with farmers no leſs obſtinate i in another 


particular. A farmer was brought from Norfolk 


to the neighbourhood of Axminſter, who being 
diſguſted at the huſbandry practiſed there, com- 


menced a better plan. His firſt attempt was, to 


make turnip a regular crop in rotation, and to 
hoe them twice in the Norfolk manner. He met 
with many obſtructions from perverſeneſs and auk- 
wardneſs of his ſervants ; but by perſeverance, 
and working with them himſelf, he has prevailed. 
He now for many years has had exceeding good 


crops; which at the ſame time have improved 


the ſucceeding crops of barley. Of theſe facts his 
ncighbours have been witneſſes near twenty years, 
| » 3 ene 
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5 PRACTICE Patt 
and yet not one of them has followed his example: 


Can there be a ſtronger inſtance of — or 
rather ſtupidity? 


3. Baro Hoxszs ad HorweD carrix. 


th good huſbandry, the greateſt profit that can 
be made of graſs is the breeding horſes for ſale. 


The profit will appear from the aaa} table. 


The ſtallion, Ze OR 1 8 15 © 
Summer-graſs for the mare and foal, 2 o O 
Expence of the foal t he OY winter, 1 15 0 
summer - graſs ſecond year, „ß 3 1 
Winter-graſs, WCVVV "38 & 
Summer-graſs third year, VGF 
JJ ME OT 37.2 
Summer-graſs fourth _— - - Tv 
Winter-graſs with „„ 0 


Total expence, L. 12 © 0 
Being now riſing five years old, his va- 5 


lue, e - 15 16 © 0 


Clear profi, ü I. 4 * 0 


A young horſe alive the firſt winter na not 
be houſed till the fourth winter, provided he have 


a ſhed to fly into in a ſtorm, with a little _ or 


firaw. 


It is till more n to buy young horſes 
three years old, and at five to diſpoſe of them, or 
work them in the farm. 


| A horſe ” 
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A horſe is a great eater. In common outfield- 


graſs it will take two acres for his ſummer-paſture. 
And even where ground has been laid out with 
 graſs-ſeeds, it will take an acre and a half after 
the ſixth or ſeventh year. 

The breeding of Wine cattle is alſo profitable, 


and has a peculiar advantage, viz. that a beaſt 
bred on a farm, thrives always beſt there. The 


profitable — from the OY table. 


For the bull, 8 „ le 
For milk during menen. „ ey 
For wintering, = 0 20 
Summer-graſs ſecond year, „ 0: .80- 
 Winter-food, n BT - 
Summer-graſs third year, LT 4 
Winter. Soad, % ͤ 0 I — 


TY” x 


= FIT. Total expence, * 4 17 6 
a A young bullock entering his fourth 


0; will ſell for — „„ * 


Clear profit, L. 2 2 6 


4. WR EEI-CARRIACGESͤ. 


Wurzr-CARRIAGES for a farm are, waggons 


drawn by four horſes; carts by one, two, or three 


horſes; coups with oxen and n ; and three- 


wheeled carts with one horſe. Till lately no 
farm - carriages were known in Scotland, but upon 
 horſe-back ; and upon — places there are no 

other carriages. 
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Whatever ſtrength a horſe may have, yet the 
weight he can draw is determined by his own 


weight: in drawing, there is a certain weight 
that he cannot exceed without being raiſed off 
the ground; and therefore, to enable him to 
exert his whole ſtrength, ſome weight ought to 
be laid on his back. Nothing is more common 


than to ſee the carter mount the tram-horſe, when 
hard ftrained in drawing up-hill. He i imagines 


that he has the horſe more under command; but 
the true reaſon is, that the horſe draws more by 
having weight on his back. In the ordinary way 
of yoking two horſes in a line, the tram-horſe, 
| who is burdened with part of the weight of the 


cart, draws much more than the horſe before can 


do. In that view, a cart with double trams, for 
yoking two horſes abreaſt, muſt be an improve- 


ment ; becauſe a certain weight may be laid on 
the back of each, ſo as to enable them on occa- 


ſion to exert their utmoſt ſtrength — 
have taken ſome pains to know what can be 
drawn in a cart without ſtraining the horſes ; but 
I find no uniformity. Two horſes in a cart, yo- 
ked in a line, uſually draw, from Borrowſtoun- 
neſs to Glaſgow, three thouſand weight. From 


Stirling to Glaſgow they draw but twenty-four 


hundred weight. Alexander Monteith, a carter 


in the neighbourhood of Carron, has, with two 


| horſes, repeatedly drawn from Banton, in the 
pariſh of Kilſyth, to Carron, four thouſand four 
hundred weight, each EY weight conſiſting 


of one hundred and twenty pounds Avoirdupois, 
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hundred weight. The carts between Borrow- 
ſtounneſs and Glaſgow carry from ten to fifteen 


hundred weight with a ſingle horſe. And with the 


ſame draught they carry about Edinburgh twelve 


hundred weight of coals. They carried formerly 


no more but that weight with two horfes yoked 


in a line. Mr. Orr of Barrowfield, for carrying 
his coals to market, uſes ſingle-horſe carts with 
wheels fix feet bigh. Every cart carries eaſily 
twenty-one hundred weight to the place of un- 
loading, which is diſtant from the coal-pit about 
two Engliſh miles, and this is done fix times 
every day. The inequality of theſe weights ſhows 
the inaccuracy of carters who have not come to 
any preciſe knowledge of what horſes can perform 
in a cart. In the mean time, till more exact ex- 
: periments be made, we ſhall take a middle rate, 
Which is the three thouſand weight drawn by two 
Horſes from Borrowſtounneſs to Glaſgow, the half 
of which for a ſingle horſe is fifteen hundred 
weight; though, conſidering the weight that lies 
upon the back of a ſingle horſe in a cart, his part 
of the draught may be well computed | at lixteen 


hundred weight. 


This leads to a compariſon between a waggon ; 


and ſingle-horſe carts of the ordinary make. To 


keep within bounds, we may fairly take it for 
granted, that in a well· oonſtructed cart, a ſingle 
horſe of moderate ſize will command fourteen Nos 
hundred weight; conſequently that ſix horſes in 
fix carts will draw eight thouſand four hundred 


weight. Let us now ſee what is drawn in a wag- 


gon with ſix horſes. The ordinary weight in this 
os Country 
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country are four tons, or eight thouſand weight; 
and Iam informed it is the ſame.abaut London. At 


that rate, fix horſes in ſix ordinary carts, draw 
four hundred weight more than fix harſes in a 


waggon. At the ſame time, in a turnpike· road, 
a man and a boy are ſufficient to manage the for- 
mer as well as the latter. 


But, to carry on the compariſon, final pon | 
have another advantage, which is, that they ad- 


mit high wheels; and it is eaſy to adjuſt the 


wheels to the height of the horſe, by making the 
axle go through the middle of the cart, or higher 


= if neceſary, to make the horſe draw horizontally. 


It is a great eaſe to the horſe to make the axle go 


through the centre of gravity ; for by that means 


the weight gn the horſe's back is the ſame going 


4 ordown-hill. A waggon carrying four or 


five tons, is incapable of that improvement; for 


high wheels able to ſupport ſuch a weight, would 


require a ſtrength of timber that would be in- 
tolerable, eſpecially in going up-hill. Here ap- 
pears in a conſpicuous light the advantage of 


fingle carts with high wheels above a waggon. 
Upon Mr. Orr's practice, I take it for granted, 


that with wheels fix feet high, a ſingle horſe will 


carry eaſily twenty-one hundred weight for a 


whole ſeaſen. But let us ſtate only two thou- 
fand weight, or a fingle ton, is not the con- 
cluſion fair, that in ſuch carts {1x horſes will draw 


a third more than in a waggon? 
FPhus, ſingle-horſe carts are clearly pre 3 


to a waggon with reſpect to the burden they can 


carry; and they are ſtill more preferable with reſ- 
| 85 pect 
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pect to the highw-ays. A turnpike- road would 


be eaſily made, and more eaſily ſupported, were 


none but ſingle-horſe carts admitted, or were the 
toll doubled or tripled upon waggons. This ſpe- 


culation merits the moſt ſerious attention of the _ 


legiſlature. To preſerve turnp ike-roads in per 


fe& order, a ſingle act of parliament would be 


ſufficient. The Irifh have taken the lead in this 


important article. We ought to follow without 


a moment's delay. _ 

The proportion that ought to be laid on a 
horſe's ſhoulders to have the greateſt command of 
the draught, remains to be aſcertained by experi- 
ments. But I gueſs, that a horſe who can draw 


| fourteen hundred weight without any load on his 


back, will with equal eaſe draw fixteen hundred, 
by laying on his back five or ſix ſtone of thet 
weight. 

A wheel-carriage | is a great ſaving to the 8 
er, much greater than in a curſory view will be 
imagined. A cart with two horſes carries five 
polls of ſhell-lime. I talk of ordinary carts with 


two horſes in a line; for two horſes abreaſt in 
trams will carry much more. The ſame quantity 


on horſeback requires ſix horſes. To the former 


one man is ſufficient, to the latter, one to every 
two horſes. Now, ſuppoſing a man and a cart with 


two horſes, to be hired for three ſhillings a day, 
which is leſs than ordinary, the expence of the 


lime on horſeback is nine ſhillings ; in a cart, no 


more but three. Here is a ſaving of fix ſhillings 
upon every five-bolls. And ſuppoſing forty eight | 


cart--. 
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cart- loads of lime to be led in a ſummer, which is 
a moderate computation even in a farm that em- 


ploys but a ſingle plough, the ſaving amounts to 


L. 14, 8 s. which alone is ſufficient to convert a 
loſing farm into a profitable one. I have been a 
witneſs to the carrying on horſeback yoo loads of 
coals, a man to every two horſes ; the expence 


of which amounts to L. 52, 10s. ſuppoſing a 


man to be hired at eight pence a-day, and a horſe 


at fourteen pence. That quantity can be carried 
in carts with two horſes for L. 21: 2: 11. The 


| fame calculation is applicable to grain. A cart 
with two horſes will carry to market fix bolls of 


barley, which, when carried on horſeback, re- 


_ quire ſix horſes... A ſingle plough in tolerable ſoil 
well cultivated, will afford for ſale a hundred bolls 


of grain, which carried in carts makes A ſaving of 


L. 4 Sterling. 


The uſe of a a three-wheeled cart drawn by a 4 


ſingle horſe, is to remove earth, or to carry ma- 
nure to a near field. One horſe ſerves two of 
| theſe carts : when he returns aſter unloading, the 
other is ready filled. Put this work is ſo ſevere 
for a fingle horſe, that the field ought to be 
ſmooth and level ; or inclining downward, which 
is ſtill better. | 
I ſhall only add upon this head: that the ſacks 
commonly uſed in Scotland for corn, are too 
heavy. In England ſmall ſacks are uſed, which 
one man can eaſily load or unload. 


CHAP, 


— 
ty 
8 
0 
SA 
7 
N 
RE, 
"3 
Wa 
> 
he. 
2 
B+ 
6” 
3 


15 
f 2 
2 

1M 
4 RF; 
C 24 
7 9 
wo 
3 
2 
Fa 7 
e 
CY 
£34 > 
9 
7 
1 
* 

* 
r 
A 

8 
9 
5 
4 
8 
ee 


Ch. III. 4. Farm CATTLE and CARRIACES. 43 


12 . it 


FarM-OrrFices. 


IN this country there are few traces of ſkill or 
contrivance in farm-houſes; no regard to a 
_ centric ſituation, nor to a dry ſpot, nor to ven- 
tilation. Our farm-offices are ſet down ſtraggling 
and confuſed as if by accident; here a barn, 
there a ſtable. Imperfection in form | is more ex- 


cuſable, there being few good examples to copy 
from: every where to be ſeen cow-houſes ſo auk- 


_ wardly formed, as that in order to clean them 

the cattle muſt be turned to the door; and ſo 
| ſtrait that they muſt dung upon each other. And 

laſtly, after all the labours of the year, no place 
_ contrived for keeping corn dry. 
Though to a ſtack- yard drynels of ſituation and 
free ventilation are eſſential; yet ſo little are theſe 


circumſtances regarded, that a ſtack- yard is al- 
ways adjacent to the qwelling-houſe, whether the 


ſpot be wet or dry. It is at the ſame time care- 
fully ſurrounded with trees, as if to prevent ven- 


 tilation, and as if water dropping from the 


branches on the corn-ſtacks were ſalutary 
to them. 


A kitchen-garden is of importance to a farm, 


as will appear afterwards. There is indeed dans | 


a kitchen-garden, but very little attended to. The 


chief - 
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chief attention is to ſurround it with trees; and 


yet the neceſſary effect of excluding free air, is to 


dwarf the plants, and to give them a bad taſte. 


It ſeems to be the opinion of our farmers, that 
a dunghill cannot be too moiſt; for it is com- 
monly put in a hole, and conſequently ſurrounded 


with water: the richeſt parts are imbibed by the 
water, and both evaporate together, leaving the 


dunghill little better than a caput mortuum. Wa- 
ter at the ſame time, in any quantity, is far from 


contributing to putrefaction. I have ſeen a ſheaf 
of ſtraw, after lying fix months in water, ſo _— 
as to be fit for making ropes. 


'The foregoing defects are but imperfectly re- 
medied in the lateſt conſtructions. The form 
moſt in requeſt is three ſides of a ſquare, the hou- 


ſes for the farm-cattle on the eaſt, the barn on the . 


welt, and ſheds on the north, the dunghill occu- 
pying the middle of the ſquare. The ſtables are 


too far from the barn; the dung lies ſcattered, and 
trodden upon by the cattle; and the __— of 


_ roofing is great. 


Theſe particulars are Wa as an intro- 


Auction te the following plan; preferable upon two 
accounts; firſt, as leſs expenſive; and next, as 


more convenient. The plan is, to erect a houſe of 


two ſtories, the under ftory for a ſtable, and the 


upper for a barn. The door of the ſtable fronts 
the eaſt ; that of the barn the weſt, having a ſtair 
that leads up to it. The ſtack-yard joins the 
barn, with free air to the north, weſt, and ſouth. 
Round this building are ſheds for cattle laid to 
the walls, with rools lloping from the eaſing. 


The 
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The ſheds ſhould be twelve feet wide, ſufficient 


for the ſize of any farm-beaſt ; and the outward 


wall may be ſeven feet high or ſo. There is 


place for fix ſheds, one on each gable, and two 
on each ſide-wall, leaving an interval for the doors 


of the barn and ſtable. 


There will be found a great ſaving in this plan, 
compared with the other mentioned. To form a 


0 juſt compariſon, they ought to be equally capa- 


cious; the two barns ought to be of the ſame 


ſize, and there ought to be room for the ſame 


number of cattle: The expence of each is an- 


nexed; and the faving on the plan recommended 


zs no leſs than L. 94: 2: 2 Sterling. This is an 


important article to every gentleman who poſſeſſes 


an eſtate in a corn- country; for no article is hea- 
vier than the building farm-houſes. Next as to 
convenience. In the ordinary form, where the 


barn is on one fide of a court, and the ſtables on 
the oppoſite ſide, the time conſumed in carrying 


ſtraw to the cattle i is almoſt entirely ſaved in the 


plan propoſed, there being holes in the barn-floor 
over every ſtall, covered with a moveable board, 
through which ftraw is let down to the cattle, 
and this leaves nothing to the ploughman or cart- 
er, but to attend to the working of his cattle. In 


| general. ſuch work ought to be avoided'that muſt 


be left to the difcretion of ſervants to carry on 


faſt or ſlow, without any effectual check. With 

reſpect to threſhing, a timber-floor has great e- 

laſticity : and I am made certain from experience, 
that a third part more may be threfhed on it than 


on 
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on an earthen floor, which has no elaſticity. At 
the ſame time, the frequent {weeping of an earth- 
floor raiſes the finer parts of the earth, which mix 
with the grain : this is totally prevented i in clean- 
ing corn upon a timber floor. Further, the damp- 

neſs of an earthen floor corrupts the grain ; it can- 
not be kept a fortnight from vegetating, eſpecially 
if laidup to the damp wall. Sacks give no ſecuri- 
ty; for they rot if allowed to ſtand in the barn 
any time. A barn in a ſecond floor is excellent for 


preventing all theſe evils: one end contains a 


ſtack of corn, the middle is for threſhing, and the 
other end for cleaning the corn when threſhed. 


Above this end there is a loft for holding the 
cleaned corn, to which there is eaſy acceſs by a 


ſtair; and here corn may be kept in ſafety for 


months. 


It will be objected RY this hm that there 


1s no court for a dunghill, where winterers are 
commonly fed. But this I have purpoſely avoid- 
ed; for it will be ſeen afterward, in the inſtruc- 
"tions given for the feeding of cattle, that to keep 


winterers in that manner is hurtful both to them 
and to the dunghill. They will be more com- 
fortably put up in ſheds; provided only in build- 


ing care be taken to give a free circulation of air, 


One article ſtill remains, in treating of farm- 
offices, which is a houſe for laying up inſtruments 


--_ huſbandry, when not employed. Few farmers 
are ſufficiently careful about this articles: they be- 
have as if inſtruments of huſbandry could be pro- 
cCured without pains, and without price. It is true 


indeed, that theſe inſtruments are generally ſo mean 
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and ſo inſufficient as to deſerve very little care 
nothing more common, than to be left where laſt 
uſed, open to heat and cold , drought and moiſture. 


; To form a juſt notion of the propereſt method 
for preſerving wood, I muſt premiſe, that it will 


laſt equally well in air and in water; but it muſt 
be kept conſtantly in the one or the other. What 


deſtroys wood is the alternate action of air and 


water. Obſerve a ſtake driven into the ground: 


the part that conſumes firſt, is not that within the 
ground, nor that freely out of it, but the ring at 
the ſurface of the ground, to which air and moi- 


ſture have equal acceſs. The ſame where one piece 


of wood is mortiſed into another: the part that 


decays firſt, is where the two pieces join, which is 
open to the air, and at the ſame time lodges moi- 


ſture. The fame is obſervable in the putrefaCtion 


of a dunghill : the parts from which either air or 


Water is excluded, never rot. I muſt premiſe in 


the next place, that though in a mortiſe the parts 


joined rot the ſooneſt; yet the mortiſed part, from 
which both air and water are excluded, decays 


ſooner than that which is open to the air, ſuppoſ- 
ing it to be kept dry. 


Hence it follows, that to preſerve wood in the 


moſt perfect manner, it ought to be ſheltered from 


rain, and expoſed as much as poſſible to the ven · 
tilation of dry air. This ſuggeſts the beſt con- 


ſtruction of a houſe for preſerving inſtruments of 
| huſbandry, It ought to be erected in the higheſt 


| ſpot, free to every wind: it ought to have a roof 
ſupported on pillars; the ſides ought to be con- 


ſtructed like thoſe of a drying houſe at a bleach- 
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field, with moveable boards for admitting air and 
excluding rain. Three feet or ſo may be left open 
at bottom; becauſe ſo low down no rain can pe- 
netrate to do miſchief. Need I add, that before 


laying up any inſtrument, it ought to be carefully 
cleaned and dried? a | 


 Expence of farm deen round a 22 "oe 


Building 18 roods 2 yards at I. 75 65. 


per rood, - 22 6 4 
Logwood, 1 120 feet, at 12 d. 5 . 


Einding the roof and backing. at 2 2d. 


per yard, = „ 412-4 


Slates, 52,000, at 168 per 100, 41-2 


Nails, 86,600, at 5s. per 1000, - 21 10 © 


Slating 31 roods 32 yards, at 16s. 8d. 
Her rod, 3 26 o 10% 


8 doors, at Js. each, - 216 © 


4 235 4 5 


Exponce of the farm recommended. 


Building 13r00ds 6 yards, at L. 1, 356. 
per roodG . - K. 160 K & 
Logwoed, 615 feet, at Tad. paris; . of 
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Deals for ſarking, . yr, at 1 5 


per yard, — 28 16 


0 
Building the roof, 2 d. per W 4 16 © 
Slates, 32, 400, at 16s. per 1000, 25 18 8 
Nails, 43,000, at 5s. per 1000, - 10 15 O 
Slating 19 roods , at 168, 8d. 
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O0 | 
Deals for flooring, 8, at 16d. each, 2 2 ws 
Laying the floor, 88 e at 6d. Per „ 5 
n F 
Doors 5, at 78s. each, 3j 


L. 144 2 4 


N. B. The expence of the houſe for holding 
the huſbandry inſtruments, is not taken into this 
account; becauſe every farm ought to be provid- 


ed with fack a houſe, whatever be the confiruc- 


tion of the other farm-offices. 


CH AE IV. 
PRPARINO Land for CROPPING. 


1. OBs TRUCTIONS to CROPPING. 


In preparing land for cropping, the firſt thing 
that occurs to the writer and to the huſbandman, 
is to conſider the obſtructions to regular plough- 
ing. The moſt formidable of theſe, are ſtones 
'D lying 
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lying above or below the ſurface, which are an im- 


pediment to a plough, as rocks are to a ſhip. Did 
not cuſtom account for it, how ſtrange would it 


appear, that few proprietors or. tenants in Scot- 
land think of clearing their land of ſtones ! Stones 


above the ſurface may be avoided by the plough- 
man, though not without loſs of ground; but 
ſtones below the ſurface are commonly not diſco- þÞ| 


vered till the plough be ſhattered to pieces, and 


perhaps a day's work loſt. The clearing land of £ 


ſtones is therefore neceſſary to prevent miſchief. 


And to enconrage the operation, it is attended with 


much actual profit. Take the following particu- 


lars. The ſtones are uſeful for fences : when 
large they muſt be blown, and commonly fall into 
parts proper for building. And as the blowing, 
when gunpowder is furniſhed, does not exceed 
a halfpenny for each inch that is bored, theſe 
ſtones come generally cheaper than to dig as 
many out of the quarry. In the next place, as 
the ſoil round a large ſtone is commonly the beſt 
in the field, it is purchaſed at a low rate by tak- 


ing out the ſtone. Nor is this a trifle; for not 


only is the ground loſt that is occupied by a large 
ſtone, but alſo a conſiderable ſpace round it, to 
which the plough has not acceſs without danger. 


A third advantage is greater than all the reſt; 


which is, that the ploughing can be carried on 
with much expedition, when there is no appre- 


henſion of ſtones : in ſtony land, the plough muſt 
proceed fo flow, as not to perform half of! its 
Work. 


To 
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To clear land of ſtones, is in many inſtances 
an undertaking too expenſive for a tenant who has 
not a very. long leaſe. As it is profitable both to 
him and to his landlord, it appears reaſonable that 
the work ſhould be divided, where the leaſe ex- 
_ ceeds not nineteen years. It falls naturally upon 
the landlord to be at the expence of blowing the 
ſtones, and upon the tenant to carry them off the 
- field. 
It is vain to think of n any conſiderable 
rent, till a farm be cleared of ſtones. Why then 
do gentlemen neglect this means of improving 
their land? In a leaſe, let it be a proviſo, that the 
landlord or his ſteward be advertiſed of every 
ſtone that obſtructs the plough. When a num 
ber of theſe are marked, let an artiſt be employ- 
ed to bore and to blow ; and the landlord has 
done his part. I engage that he will make twenty 
per cent. of the money laid out in this operation. 
Another obſtruction is wet ground. Water is 
a good ſervant, but a bad maſter. It may improve 
gravelly or ſandy ſoils, but it ſours a clay ſoil, 
and converts low ground into a moraſs, unfit for 
any purpoſe that can intereſt the huſbandman. 
A great deal has been written upon different 
methods of draining land, moſtly ſo expenſive as 
to be ſcarce fit for the landlord, not to mention 
the tenant. 
One way of draining ba expence when 
land is to be encloſed with hedge and ditch, is to 
direct the ditches ſo as to carry off the water. But 
this method is not always practicable, even where 
the diviſions lie convenient for it. If the run of 
922 | water 


„ PRACTYTOCE Het: 
water be conſiderable, it will deſtroy the ditches, 
and lay open the fences, en; where the ſoil 
is looſe or ſandy. 


If ditches will not anſwer, hollow drains are 
ſometimes made, and ſometimes open drains, 
which muſt be made ſo deep as to command the 


water. The former is filled up with looſe ſtones, 


with bruſh-wood, or with any other porous mat- 


ter that permits the water to paſs. The latter is 
left open, and not filled up. To make the former 
effactual, the ground muſt have ſuch a ſlope as to 


give the water a briſk courſe. To execute them 
in level ground is a groſs error : the paſſages are 
ſoon ſtopped up with fand and ſediment, and the 
work rendered uſeleſs. This inconvenience takes 
not place in open drains: but they are ſubject to 
other inconveniencies: They are always filling 


up, to make a yearly reparation neceſſary; and 
they obſtruct both ploughing and paſturing. 
Il venture to recommend the following drain as 


the beſt in all views. It is an open drain made 


with the plough, cleaving the ſpace intended for 


the drain over and over, till the furrow be made 
of a ſufficient depth for carrying off the water. 
The ſlope on either ſide may by repeated plough- + 
ings be made ſo gentle as to give no obſtruction | 
either to the plough or to the harrow. There is 
no occaſion for a ſpade, unleſs to ſmooth the ſides 


of the drain, and to remove accidental obſtruc- 


tions in the bottom. The advantages of this 
drain are manifold. It is executed at much leſs 


expence than either of the former; and it is per- 


petual, as it never can be obſtructed. In level = 


ground, 
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ground, it is true, graſs may grow at the bottom 
of the drain; but to clear off the graſs once in 


four or five years, will reſtore it to its original per- 
fection. A hollow drain may be proper between 


the ſpring-head and the main drain, where the diſ- 
tance is not great; but in every other caſe the 


drain recommended is the beſt. 


Where a level field is infeſted with water from 
higher ground, the water ought to be intercepted 
by a ditch carried along the foot of the high 


ground, and terminating in ſome capital drain. 
The only way to clear a field of water that is 


hollow in the middle, is to carry it off by ſome 
drain ſtill lower. This is commonly the caſe of a 

moraſs fed with water from higher ground, and 

kept on the ſurface by a clay bottom. 


A clay foil of any thickneſs is never peſtered 


with ſprings ; but it is peſtered with rain, which 
ſettles on the ſurface as in a cup. The only re- 
medy is high narrow ridges, well rounded. And 
to clear the furrows, the furrow of the foot- ridge 
ougght to be conſiderably lower, in order to carry 
off the water cleverly. It cannot be made too 


low, as nothing hurts clay ſoil more than the ſtag- 
nation of water on it; witneſs the hollows at the 


ends of crooked ridges, which are abſolutely bar- 
ren. Some gravelly foils have a clay bottom, 


which is a ſubſtantial benefit to a field when | in 


graſs, as it retains moiſture. But when in tillage, 
ridges are neceſſary to prevent rain from ſettling 
at the bottom; and this is the only caſe where a a 
= 2 ſoil ought to be —— 37 
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Clay ſoils that have little or no level, have ſome- 
times a gravelly bottom. For- diſcharging the 


water, the only methed | can think of, is, at the 
end of every ridge to pierce down to the gravel, 


which will abſorb the water. But if the furrow 


of the foot-ridge be low enough to receive all 


the water, it will be more expeditious to make a 


few holes in that furrow. In ſome caſes, a field 
may be drained, by filling up the hollows with 


earth taken fiom higher ground. But as this 
method is expenſive, it will only be taken where 


no other method anſwers. Where a field hap- 
pens to be partly wet, partly dry, there ought to 
be a ſeparation by a middle ridge, if it can be 
done conveniently. And the dry part may be 
ploughed, while the other is drying. 


The low part of Berwickſhire is generally a 


brick clay, extremely wet and poachy during win- 
ter. This in a good meaſure may be prevented 
by proper incloſing, as there is not a field but 
can be drained into lower ground, all the way 


down to the river Tweed. But as this would 
leſſen the quantity of rain in a dry climate, ſuch 


as is all the eaſt fide of Britain, it may admit of 


ſome doubt whether the remedy would not be as 


bad as the diſeaſe. 
Broom and whins are great obſtructions to crop- 
ping. Broom is an evergreen ſhrub that thrives 
belt in ſandy ſoil; and there it grows ſo vigo- 
rouſly, as ſcarce to admit any graſs under it. A 
plant of broom that has arrived to its full ſize, 
dies when cut over: but this does not root out 
broom, becauſe it grows from ſeed lodged in the 


ground ; 
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ground; beſide, that there can be no cropping 
while the ſtumps remain. An effectual way to 


root out this plant, is, after cutting the great ſtems 


cloſe to the ground, to carry them off the field. 
And the ground may be cleared of the roots, by 


a Scotch plough with a ſpiked ſock, drawn by | 


two oxen and two horl:s. 


The field thus cleared may bear a crop of 


oats, or two; and with proper manure may be 


: continued in tillage, or laid down with the ſeed 
of paſture-graſſes. The latter is preferable from 


the nature of the ſoil, which is commonly ſandy. 
But as the ſeed of broom lies long in ſuch ſoil 


without rotting, the farmer may reckon upon a 
plentiful crop from the ſeed along with the graſs. 
To pull up the young broom with the hand, is an 


expenſive work; and for a large field it is difficult 


to procure hands. Another method practiſed is, 
to cut the young broom with a ſcythe. But the 


broom comes up next year in double quantity ; 
for it ſprings from young roots, though not from 


old. 


Sheep are find of 8 . devour greedily 


every young ſhoot. In a paſture-field, a few 


buſhes make a ſhelter; and the cropping of ſheep 
prevents them in a good meaſure from ſpreading, 


Broom has a ſingular effect upon ſheep : it makes 
them drunk ſo effectually, that when heated a 

little with driving, they tumble over, and lie with- 
out motion. This ſuggeſts a method of rooting 


out the young broom that grows with the paſture- 


| graiies, which is. to paſture the field for ſheep. 
If any e the firſt year, there will not be left 


a veſtige 
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a veſtige after the ſecond. Beſide the eaſineſs of 
this method, it is profitable, as there is no food 
more nouriſhing to young ſheep than broom. 
Where it is neceſſary or convenient to keep the 
field in corn, horſe-hoeing is the only way to ſub- 
due broom. This ſort of huſbandry encourages 
every ſced to vegetate; and the frequent plough- 
ings that are neceſſary in a drilled crop, deſtroy 


| broom as well as other weeds. Some may eſcape 
the firſt year, but y cannot eſcape ſubſequent 


horſe-hoeing. 5 


A whin is a fine evergreen ſhrub \ carrying a 
fweet-ſmelling flower all the year, except in froſt. 


But in huſbandry, beauty is not regarded in op- 
poſition to profit. This ſhrub ſpreads wonder- 
fully! in poor ſoil; and when once eſtabliſned, re- 
quires both art and labour to extirpate it. The 


roots of broom puſh downward, and for that 
reaſon, probably, broom ſprings not from the 
root. The roots of a whin, on the contrary, puſn 
horizontally, to the diſtance ſometimes of ten or 


twelve feet. While the plant is growing, it 


draws the whole juices from the roots; but 

when cut down, theſe juices puſh up ſuckers from 

every root that lies near the ſurface. On Oe | 
the difficulty of extirpating whins. 25 


The beſt method is, to ſet fire to t he whins in a 


windy day during froſt. Froſt has the effect to 
wither whins, and to make them burn readily : 
the harder the froſt, the better. Cut over the 
"tumps with a hatchet, and wait till the ground be 


foftened with rain. At that time, a firm plough 


with a Nong draught, wall ſhatter all the roots 


into 


2 ” eee d E ILo IOLI Jo Fn, 

A SEE EIT 3 S ͤ ĩðV'éß ß 
— 2 n AF a 6, r * . Vee A n 

97 i 8 8 I h, 5 4 56-4 2 » 


Ch. IV. 1. PREPARINO Land for CROP PING. 57 


into ſhreds, which will be brought above ground 
with a heavy brake. The expence of this opera- 


tion is ſmall, compared with the common method 


of rooting out whins with a hoe; andit is the leſs 


to be grudged, as being done in wet weather, 


when the plough cannot be otherwiſe employed. 


Sen are the fitteſt for this operation; becauſe 
they make a ſteady draught, and do not, like 
Horſes, give way when they meet with unexpecl- 


ed reſiſtance. 
If the field be fn laid down in graſs, whins 


will ſpring up in abundance, not only from ſeed, 
but from the ſmall fibres that may have eſcaped | 
the plough and brake. Paſturing with ſheep is 


the only remedy : and it is an effectual remedy, 
if applied immediately after the whins ſpring ; for 


ſheep are no leſs fond of whins than of broom, 


and if there be a ſufficient number, they will not 
leave a ſingle plant above ground. Their ſpring- 
ing for years need not be repined at; for in their 
infant ſtate they are excellent food, equal to any 
plant that grows. If this method be neglected till 

the whins have grown into wood, ſheep come too 


late; they will feed on the tender parts, but the 
: buſh continues healthy ; of which we have ez exam- | 
ples every where in open fields, 


But if graſs be not immediately wanted, horſe- 


| hoeing huſbandry is the moſt effectual method for 


clearing a field from whins. And when a field is 


once enriched by labour and manure, one need 
not be afraid of whins, as a poor ſoil is only pro- 
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| Whins are a food fo nouriſhing, not only to 
ſheep but to horned cattle, that a poor ſoil cannot 
be better employed than in bearing crops of them: 


they are eat pleaſantly in their infant-ſtate, while 


the prickles are yet {0 tender as not to hurt the 
mouth. 


Having touched the Kück of food, though fo- 


reign to the preſent chapter, I am excited to ob- 
ſerve, that the tops of the oldeſt whins, cut off 


with a hedge-bill, make a hearty food for cattle 


when boiled. And to encreaſe the doſe, thiſtles, 
every bulky weed, and the roots of cabbage, may 
be boiled with the Whins. This Iam informed 1 is 
an ordinary practice in Germany. 


Mclehills may be Jultly conſidered as an ob- 


ſtruction to cropping. It is therefore beneficial to 
_ deſtroy moles; and the fimpleſt way is, to lay hold 
of the young, which are always found in mole- 


hilis larger than ordinary. Buffon is uncertain 


whether they breed more than once a-year ; but 
ſays, that voung mol-s are found from April to 


Auguſt. What I found, were generally between 
the firſt of May new by le and me firſt of Mey 


old t) ke. 


8 Euixoixc IN TO CULTURE LAND from the 


STATE of NATURE. 


Tas following method of | improving a moor is 


contained in a letter addreſſed to me by an expert 
Farmer. I began with ploughing as much of 


the moor as I had a proſpect of " 0 for. It 


„% Mas 
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c was croſs- ploughed next ſpring, and well har- 
„ rowed. About Midſummer, it was ploughed 
again in the direction of the firſt ploughing, and 
„well harrowed. It was ploughed the fourth 
e time before winter, but not harrowed. It got 
4 the fifth ploughing in the ſucceeding April, at 
_ * which time the ſward was well broken and rot- 
© ted. It was dunged liberally ; and after plough- 
ing the dung into the ground, I ſowed turnip. 
New ground, however poor originally, never 


« diſappointed me of a rich crop of turnip the firſt 
year, barley or oats the ſecond, and clover and 


„ rye-graſs the third. And yet thee are ſeveral 
late inſtances of turnip failing in the beſt infield 


© grounds, among my neighbours and in my own 
4 farm. In the year 1759, unwilling to truſt the 
whole of my turnip-crop to the moor, I prepar- 


* ed and dunged part of my beſt infield, and ſow- 


« ed it with turnip. Not a ſingle drill appeared 


from the firſt ſowing ; and but a ſcanty crop 
from the third: in the moor not a ſingle drill 


„failed. I was anxious to diſcover the cauſe : I 


could not attribute the difference to ſoil or ſitu- 


ation, which were in favour of the infield; and 


1 the management was the ſame. The black fly, 


eit is true, had deſtroyed the infield crop; but I 


Was puzzled why they had abſtained from the 


moor. Upon examining narrowly the two 
fields, I diſcovered that the black flies in the 


« infield were young and very ſmall, not able to 


„fly, but only to creep or hop about. Not a 


„ ſingle fly could be ſeen in the moor. This led 
me to the following ſpeculation. Nature has 


taught 
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” taught the various tribes of flies and inſects, to 


« depoſit their eggs in places the beſt adapted for 
the production and nouriſhment of their young. 
* Warm and rich grounds anſwer theſe purpoſes 


e the beſt : moor- grounds are cold and barren. 


« I reflected further, that when once theſe inſects 
„ chuſe for their abi e a rich ſoil where there 
is plenty of food, they depoſit their eggs there; 
and the race is propagated from year to year. 


T 73 of ten or twelve yards in one of the 
* moor-drills ſeemed not to ſquare with my theo- 


T ry. But upon enquiry I found, that a ſmall 


* ſhower of rain had ſtopped the holes of the 


© drill-box a little time.” 


So far my corr pondent. His tlio is good ; 


but it is laborious; and the ſoil with three 


ploughings may be rendered as proper for turnip, 


as with the ſix he gave it. The following altera- 
tion is what I propoſe, Let the moor be opened 


in winter when it is wet; which has one conve- 


nience, that the plough cannot be employed at 


any other work. In ſpring, after froſt is over, a 


Night harrowing will fill up the ſeams with mould, 
to keep out the air and rot the ſod. In that ſtate 
let it lie the following ſummer and winter, which 

will rot the ſod more than if laid open to the air 
by ploughing. Next April, let it be croſs-plough- 
ed, braked, and harrowed, till it be f: «hciently 
pulverized. Let the manure laid upon it, whe- 

ther lime or dung, be intimately mixed with the 

foil by repeated harrowings. This will make a 
fine bed for the turnip-ſeed, if ſown broad-caſt, 

But if drills be en the method muſt be 


followed 
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followed that is directed afterward in treating 


more directly of the culture of turnip. 
Repeated experience has convinced me, that 


turnip in mooriſh ground runs no riſk from the 


black fly, nor probably 1 in any ground newly bro- 
ken up. It is an old obſervation of gardeners, 
that their plants thrive beſt in new ground; for 


what other reaſon, than that they have no ene- 
mies to deſtroy them? It muſt give pleaſure to 


thoſe who wiſh proſperity to their country, to be 


informed, that mooriſh grounds of a tolerable ſoil 


are fit for producing turnip ; a profitable crop of 
itſelf, and ſtill more profitable by preparing the 


ground for ſubſequent crops. Conſidering the 


| immenſe quantity of moor in Scotland, it muſt 
give pain to think how little progreſs is made in 
its cultivation. We ſee a fair example given near 

twenty years ago, neither expenſive nor intricate. 


Why does not every farmer exert his utmoſt in- 


duſtry upon ſo valuable an improvement? Cuſtom 
fetters men in chains. To break looſe from 


ſlavery, a man muſt be bleſſed by nature with a 


ſuperior degree of underſtanding and activity. 
Such men there are, though rare: their example 
will be imitated, and it is a pleaſing g proſpect, that 


our barren moors will in time be converted in- 


to good foil, productive of nouriſhment for man 


and beaſt: villages will ariſe, and population go 


on in a rapid courſe. I preſent to the view of 
my reader an immenſe moor between Greenlaw 
in Berwickſhire, and Fala in Mid Lothian, as a 
defireable ſubject for an improving farmer, now 
that there is acceſs to lime by a turnpike- road. 
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ter draining, is paring and burning. But where 
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As the ſoil for the moſt part is too ſhallow for 


paring : and burning, it may be cultivated accord- 


Ing to the directions given above. At the ſame 


time there are many ſwampy ſpots, which upon 
| paring and burning will yield a great quantity of 


aſhes, to be laid upon the dry parts; and theſe 


| aſhes make the very beſt manure for turnip. The 
method for preparing ſwampy land for turnip is 
deſcribed below, in treating upon the culture of 
turnip. A ſucceſsful turnip-crop, fed on the 


ground with ſheep, isa fine preparation for laying 


down a field with graſs-ſeeds. It is an improve- 
ment upon this method, to take two or three ſuc- 


ceſſive crops of turnip, which will require no dung 


for the ſecond and following crops. This will 
| thicken the ſoil, and enrich it greatly. In that 
high country, where rain ſuperabounds, the pro- 
fitable crop is graſs, not corn. And farms in that 
country, after being improved, ought to be di- 
vided into incloſures of fifty or ſixty acres. Sheep 
require a hundred acres, to give them ſpace for 
an extenſive walk; and in ſuch an incloſure any 


fence keeps them in *. 
The beſt way of i improving ſwampy ground af- 


the 


Scotland probably was moſily covered with trees before 


1 commencement of agriculture; from which we ought 
to expect its ſurface to be ger erally vegetable ſoil. Yet moſt 


of it is barren earth, without any mixture of vegetable ſoil. 


Did ſuch large tracts never carry trees ? 1 can hardly think 
ſo, as trees are found growing in the moſt barren ſpots. 
Yet in America, which abounds with trees, one in ſome 
places may travel ſeveral hundred miles without ſeeing a 


tree. This appears difficult to be accounted for. 
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the ground is dry, and the ſoil ſo thin as that 


the ſurface cannot be pared, the beſt way of bring- 
ing it into tilth from the ſtate of nature, as men- 


tioned above, is to plough it with a feathered ſock, 
laying the graſſy ſurface under. After the new | 


ſurface is mellowed with froſt, fill up all the 
ſeams by harrowing croſs the field, which by 
excluding the air will effectually rot the ſod. 
In this ſtate let it lie ſummer and winter. In the 


5 beginning of May after, a croſs ploughing will 
reduce all to ſmall ſquare pieces, which muſt be 


pulverized with the brake, and make it ready for 
a May or June crop. If thele ſquare pieces be al- 
lowed to lie long in the ſap without brakeing, 


they will become ugy and not be eaſily re- 


duced. 
3. FOERIES Ripces. 


Tax firſt thing that occurs on this head, is to 


conſider what grounds ought to be formed into 
ridges, and what ought to be tilled with a flat ſur- 


face. Dry ſoils, which ſuffer by lack of moi- 


ſture, ought to be tilled flat, which tends to re- 
tain moiſture. And the method for ſuch tilling, 
is to go round and round from the circumference. 


to the centre, or from the centre to the circum- 


ference. This method is advantageous in point 


of expedition, as the whole is finiſhed without 


once turning the plough. At the ſame time, e- 
very inch of the ſoil is moved, inſtead of leaving 


either the crown or the 1333 unmoved, as is 


commonly done in tilling ridges. Clay ſoil, which 
"ſuffers 
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64 PRACTICE. Part . 
ſuffers by water ſtanding on it, ought to be laid 


as dry as poſſible by proper ridges. A loamy ſoil 


is the middle between the two mentioned. It 
ought to be tilled flat in a dry country, eſpecially 
if it incline to the foil firſt mentioned. In a moiſt 
country, it ought to be formed into ridges, high 
or low according to the degree of moiſture, and 
f tendency to clay. 
In grounds that require ridging, an error pre- fs 


vails, that ridges cannot be raiſed too high. High 


ridges labour under ſeveral diſadvantages. The 
ſoil is heaped upon the crown, leaving the furrows 
bare: the crown is too dry, and the furrows too 
wet: the crop, which is always beſt on the crown, 
is more readily ſhaken with the wind, than where 


the whole crop is of an equal height: the half of 
the ridge is always covered from the ſun, a diſad- 


vantage which is far from being ſlight in a cold 
climate. High ridges labour under another diſ- 
advantage in ground that has no more level than 
barely ſufficient to carry off water : they ſink the 
furrows below the level of the ground; and con- 


ſequently retain water at the end of every ridge. 


The furrows ought never to be ſunk below the 
level of the ground. Water will more effectually 
be carried off, by leſſening the ridges both in 
height and breadth : a narrow ridge, the crown 
of which is but eighteen inches higher than the 


furrow, has a greater ſlope, than a very broad ridge 


Where the difference is three or four feet. 


Next of forming ridges where the ground hangs 


conſiderably. Ridges may be too ſteep as well as 
too horizontal; and if to the ridges be gren all the 


Ricepnels 


een who La IIS ra og ee DIY 0 ; 
* 7 har red 8 A r * 5 1 
Z Go 0 bee NS 5 


CCC % , ˙ . . <a T__c_L_cC RL 


: - n 77 A ET har Re Led ene ID : S > 
„ 'S : "UN" * > ad. Wr E Des 8 8 as „ ͤ Tn en ans 5 OL A EE oa, NG IT ') £ 5 . 
ä o e r 2 374 2 Wa * 28 5 E 8 c 2 | $ 
Sada * 3 28 ER. £ II. as 2 WW 5 2 5 — 2 LET. 81 225 3 2 ibn 5 n 4 5 . * 8 n 2. 7 '- 
ns E OS Eo te on Ae » 8 33 285 Xe WD STE 2 On oy nn 0 Are SLA ANG Ig IN 2 ; : l * 28 
<4 e 3 2 Ad 2 4 22 8 6&2, CL TI ION TAN Wok l2 + 3”, Le IAN 3 ETD on Se. l 4 1 5 - . 4 
OE Wo ͤ ã ãðmvu V OY 
7 * * > Cn, Wes TSR COT b - — . - * - OS U - 
CEE EE ĩͤ NT on 3a aiC * 8 , ; 
7 ” F * 


Ch. IV. 3. PREPARING Land for CROPPIN C. 65 


ſteepneſs of a field, a heavy ſhower may do irre- 


parable miſchief. One inſtance I was witneſs to. 


A hanging field had been carefully dreſſed with | 
lime and dung for turnip. The turnip wasfairly 


above ground, when a fatal ſummer-ſhower ſweep- 


ed down turnip, lime, dung; and a quantity of 
the tender ſoil, leaving the land bare; To pre- 
vent ſuch miſchief, the ridges ought to be ſo di- 
rected croſs the field, as to have a gentle ſlope for 
carrying off water ſlowly, and no more. In that 
reſpect, a hanging field has greatly the advan tage 
of one that is nearly horizontal: becauſe in the 


latter, there is no opportunity of a choice in 


forming the ridges. A hill is of all the beſt ad- 
apted for direRing the ridges properly. If the ſoil 
de gravelly, it may be ploughed round and round, 
beginning at the bottom and aſcending g gradually 
tothe topin a ſpiral line. 'This method of plough- 
ing a bill, requires no more force than ploughing 
ona level; and at the ſame time removes the 
great inconvenience of a gravelly hill, that rain 
goes off too quickly; for the rain is retained i in 


every furrow. If the ſoil be ſuch as to require 
ridges, they may be directed to any * that is 


proper. 

In order to form afield into ridges that has not 
ben m cultivated, the rules mentioned are 
_ ealily put in execution. But what if ridges be 


already formed, that are either crooked or too 
high? After ſceing the advantage of forming a 


field into ridges, people were naturally led into an 
error, that the higher the better. But what could 


nt them to make their ridges crooked i ? I an- 
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ſwer, Not of deſign, but by lazineſs of the dri- 


ver ſuffering the cattle to turn too haſtily, inſtead 


of making them finiſh the ridge without turning. 
There is more than one diſadvantage in this ſlo- 


venly practice. Firſt, the water is kept in by the 
curve at the end of every ridge, and ſours the 


ground. Next, as a plough has the leaſt friction 


poſſible in a Rraight line, the friction muſt be in- 
creaſed in a curve, the back part of the mould- 


board preſſing hard on the one hand, and the 


coulter preſſing hard on the other. In the third 


place, the plough moving in a ſtraight kne, has 
the greateſt command in laying the earth over. 
But where the ſtraight line of the plough is ap- 


plied to the curvature of a ridge in order to 
heighten it by gathering, the earth moved by the 


plough is continually falling back, in ſpite of the 


moſt ſkilful ploughman. 


The inconveniencies of ridges high and . 


ed, are ſo many, that one would be tempted to 
apply a remedy at any riſk. And yet, if the ſoil 


be clay, I would not adviſe a tenant to apply the 


_ remedy upon a leafe ſhorter than two nineteen 


years. In a dry gravelly foil, the work is not 
difficult, nor hazardous. When the ridges are 


cleaved two or three years fucceſſwely in the courſe 
of crapping, the operation ought to be concluded 
in one ſummer. The earth, by reiterated plough- 


ings, ſhould be accumulated upon the furrows, ſo 


as to raiſe them higher than the crowns : they 
cannot be raiſed too high, for the accumulated 


earth will ſubſide by its own weight. Croſs-plough- 


: ing once or twice, will reduce the ground to a flat 


ſurface, 
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ſurface, and give opportunity to form ridges at 
will. The ſame method brings down ridges in 


clay ſoil: only let care be taken to carry on the 
work with expedition, becauſe a hearty ſhower 


before the new ridges are formed, would ſoak 
the ground in water, and make 155 farmer ſuſ- 
pend his work for the remainder of that year at 
leaſt. In a ſtrong clay, I would not venture to 


alter the ridges, unleſs it can be done to e 


in one ſeaſon. 


In the operation of fattening ridges, thete is a 
_ circumſtance that has ſcarce ever been attended 


to. Ridges are evidently an improvement of 


art; and ſo is manure. The ſoil muſt have been 


exhauſted by frequent cropping before either 
ridges or dung were attempted; and after ridges 
were formed, the ſoil under the crowns muſt 


have contimied in its exhauſted ſtate, being de- 
prived of the benefit both of ſun and rain. We 


find theſe con jectures verified by experience. 
When a ridgid field is made level as originally, 
the ſoil immediately under the crown, which had 
the thickeſt covering, is commonly exceedingly 


poor. Farmers, fenſible of this, never fail to give 


more dung to that part than to the reſt of the 
field. But a more effectual remedy is, to pierce 
deeper than the original ſurface with the ſpade or 
plough, in order to bring up virgin foil. This 


ſoil is generally good ; and the whole is made e- 


qually fertile, by mixing it with the exhauſted 
ſoil in croſs ploughing and harrowing. In the 


low country of Berwickſhire, I frequently uſed 
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this remedy, and never was diſappointed. In | 
making ditches there for draining, I have brought 


up a brick- clay lying four feet under the furface, 


which, without being mellowed either by ſun or 
froſt, carried oats of a furpriſing ſize. Wild 
plant ts may be ſeen every where much larger than 

ordinary, growing even in gravel thrown up from 


the bottom of a new-made ditch. 


Let it be a rule, to direct the ridges north and 
fouth if the ground will permit. In this direc- 
tion, the eaft and weſt ſides of the ridges, divid- 
ing the ſun equally between them, will ripen at 
the ſame time. 
It is a great advantage in agriculture, to 18. 
EE ſo narrow, and ſo low, as to admit the 
crowns and furrows to be changed alternately 
| every crop. The ſoil neareſt the ſurface is the 

beſt ; and by ſuch ploughing, it is always kept 
near the ſurface, and never buried. In high _ 
ridges, the ſoil is accumulated at the crown, and 
the furrows left bare. Such alteration of crown 


and furrow, is eaſy where the ridges are no more 


but ſeven or eight feet broad. This mode of 


ploughing anſwers perfectly well in ſandy and 


gravelly ſoils, and even in loam. But it is not 
ſafe in clay foil. In that foil, the ridges ought 
to be twelve feet wide and twenty inches high ; 
to be preſerved always in the fame form by caſt- 
ing, that is, by ploughing two ridges together, 
beginning at the furrow that ſeparates them, and 
Ploughing round and round till the two ridges be 
finiſhed. By this method, the ſeparating furrow | 
is raiſed a little higher than the furrows that 
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bound the two ridges. But at the next plough- 


ing, that inequality is corrected, by beginning at 


the bounding futrows, and going round and round 


till the ploughing of the two ridges be com- 


pleted : at the ſeparating furrow. 


4 CirarinG Ground of Wrrps. 


Tus farmer views plants in a very different 


light from the botaniſt. All are weeds with the 


farmer that give obſtruction to the plants he pro- 
pagates in his farm. Theſe I diſtinguiſh into two 
kinds, that require different management, viz, — 


annuals,—and all that have a longer exiſtence, 


which I ſhall comprehend under the general 
name of perenmals, It is vain to expect a 
crop of corn from land over-run with couch- graſs, 
| knot-graſs, or other perennial weeds; and yet 
the time may be remembered, when, among 
Scotch farmers, it was a diſputed point, whether 

ſuch weeds were not more profitable than hurtful. 


Some found them profitable in binding their 


light land: the getting a plentiful crop of ſtraw 


and hay for their cattle, weighed with others. I 


ſhould be aſhamed of expoſing ignorance ſo groſs 
in my countrymen, could I not ſay, that they 
now underſtand the matter better, though few of 
them hitherto have arrived at the perfection of 


cleaning. Summer-fallow is the general method; 


and excellent it is, though it doth not always 


prove effectual. The roots of couch-graſs in Par- 
ticular are long and full of juice: if a ſingle joint 
be left in the ground, it never fails to ſpring. 
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this remedy, and never was diſappointed. in 
making ditches there for draining, I have brought 
up a brick- clay lying four feet under the furface, 


which, without being mellowed either by ſun or 
froſt, carried oats of a ſurpriſing ſize. Wild 


plant ts may be ſeen every where much larger than 
1 ordinary, growing even in gravel thrown up from 


the bottom of a new-made ditch. 


Let it be a rule, to direct the ridges north and 
| ſouth if the ground will permit. In this direc- 


tion, the eaft and welt ſides of the ridges, divid- 


ing the ſun equally between them, will ripen at 
the ſame tine. 


It is a great advantage i in . to form 


ridges ſo narrow, and ſo low, as to admit the 
crowns and furrows to be changed alternately 
every crop. The ſoil neareſt the ſurface is the 
| beſt; and by ſuch plonghing, it is always kept 
near the furface, and never buried. In high 


ridges, the ſoil is accumulated at the crown, and 
the furrows left bare. Such alteration of crown 
and furrow, is eaſy where the ridges are no more 
but ſeven or eight feet broad. This mode of 
ploughing anſwers perfectly well in ſandy and 
gravelly ſoils, and even in loam. But it is not 
fafe in clay foil. In that foil, the ridges ought 
to be twelve feet wide and twenty inches high ; 
to be preſerved always in the fame form by caft- 
ing, that is, by ploughing two ridges together, 
beginning at the furrow that ſeparates them, and 


plonghing round and round till the two ridges be 
finiſhed. By this method, the ſeparating furrow 


is raiſed a little higher than the furrows that 


* bound 


2 . * wan & -— 


Ch. IV. 4. Preparing Lan for Cropeins. 69 


bound the two ridges. But at the next plough- 


ing, that inequality is corrected, by beginning at 


the bounding furrows, and going round and round 
till the ploughing of che two ridges be com- 
1 at the ſeparating furrow. 


4 Cleaning GRO of Wzrps. 


Tar farmer views plants in a very different 


light ſrom the botaniſt. All are weeds with the 
farmer that give obſtruction to the plants he pro- 


pagates in his farm. Theſe I diſtinguiſh into two 
kinds, that require different management, viz.— 
annuals, —and all that have a longer exiſtence, 


which I ſhall comprehend under the general 


name of perennials, It is vain to expect a 


crop of corn from land over-run with couch-graſs, 
knot-graſs, or other perennial weeds; and yet 
the time may be remembered, when, among 


Scotch farmers, it was a diſputed point, whether 


ſuch weeds were not more profitable than hurtful. 
Some found them profitable in binding their 


light land: the getting a plentiful crop of ſtraw 


and hay for their cattle, weighed with others. I 


ſhould be aſhamed of expoſing ignorance ſo groſs 


in my countrymen, could I not ſay, that they 
now underſtand the matter better, though few of 


them hitherto have arrived at the perfection of 
cleaning. Summer-fallow is the general method; 
and excellent it is, though it doth not always 


prove effectual. The roots of conch-graſs in par- 
ticular are long and full of juice: if a ſingle joint 


be left in the n it never "my to ſpring. 


Hers 


wo... een . fark 


Here the common harrow is of very little uſe, its 
teeth being too wide, The time relied on by our 
farmers for deſtroying couch-graſs, is in preparing 
for barley. After the harrow has raiſed part of a 
root above ground, men, women, and children, 
are employed to pull it up. There are only two 
objections to this method: the expence is one; 
and another is, that after all this expence, many 


roots are left in the ground. In order to pave 
the way for rooting out perennials effectually, and 
with little expence, I take liberty to introduce 
new inſtrument, which I term a cleaning harrow. 


It is of one entire piece, like the firſt of thoſe 


mentioned above, conſiſting of ſeven bulls, four | 
feet long each, two and one fourth inches broad, 
two and three fourths deep. The bulls are unit- 


ed together by ſheths, ſimilar to what are men- 
tioned above. The intervals between the bulls 


being three and three fourths inches, the breadth 


of the whole harrow is three feet five inches, In 
each bull are inſerted eight teeth, each nine inches 
free below the wood, and diſtant from each other 


ſix inches. The weight of each tooth is a pound, 


or near it. The whole is firmly bound by an 
iron plate from corner to corner in the line of the 


draught. The reſt as in the harrows mentioned 


above. The ſize, however, is not invariable. 
The cleaning harrow ought. to be larger or leſs 
according as the ſoil is Taff or free, See the 
figure eee 4 
To give this en its full effect, = — 1 
of ſuch a ſize as not to paſs freely between the 
teeth, 885 to be carried off, and clods of that 
| 0 | ſize 


1515 * 


nn pes — — 


ſize ought to be broken. The ground ought to 
be dry, which it is commonly i in the month of 
May. 


— begin with ploughing and croſs-plough- 


If the ground be not ſufficiently pulveriz- 
h =) let the great brake be applied, to be followed 
ſucceſſively with the harrows, No x. and Ne 2. 
la ſtiff ſoil rolling may be Proper, once or twice 
between the acts. Theſe operations will looſen 


every root, and bring ſome of them to the ſur- 
face. This is the time for the harrow, No g. con- 


ducted by a boy mounted on one of the horſes, 


who trots ſmartly along the field, and brings all 
the roots to the ſurface : there they are to lie for a 


day or two till perfectly dry. If any ſtones or 
clods remain, they muſt be carried off in a cart. 


And now ſucceeds the operation of the cleaning 


harrow. It is drawn by a fingle horſe, directed 
by reins, which the man at the oppoſite corner 
puts over his head, in order to have both hands 
free. In this corner is fixed a rope, with which 
the man from time to time raiſes the harrow from 
the ground, to let the weeds drop. For the ſake 
of expedition, the weeds ought to be dropt in a 
ſtraight line croſs the field, whether the harrow be 


full or not; and ſeldom is a field fo dirty but that 


the harrow may go thirty yards before the teeth 


are filled. The weeds will be thus laid in parallel 


rows, like thoſe of hay raked together for drying. 


A harrow may be drawn ſwiftly along the rows, 
in order to ſhake out all the duſt; and then the 


weeds 
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In preparing for barley, turnip, or other ſum- 
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weeds may be carried clean off the field in carts. 


But we are not yet done with theſe weeds: in- 


ſtead of burning, which is the ordinary practice, ; 


; they may be converted into uſeful manure, by 
laying them in a heap with a mixture of hot dung 
to begin fermentation. What better politic than 


to make a friend of 4 9 At firſt view, this way 


of cleaning land will appear operoſe; but upon 
trial, neither the labour nor expence will be found 
immoderate. So far from it, that I believe it 


will not be eaſy to name any « other way of . | 
ing ground effeQually, that coſts ſo little. 


any rate, the labour and expence ought op - | 
be grudg ed; for if a field be once thoroughly 


cleaned, the ſeaſons muſt be very croſs, or the 


farmer very indolent, to make it neceſſary to re- 
neu the operation in leſs than twenty years. In 


the worſt ſeaſons, a few years paſture is always 


under mand; which effectually deſtroys 


triennial plants, fuch as thiſtles and en 
graſs. 5 


Fog is one ; of the _ pernicious weeds that 
enter into a graſs-field: in a very dry ſoil, it uſurps 


upon the good plan ts, weurs them out, and co- 


vers. the whole 1:ctacy.. 4 have tried lime and 


dung to very little purpoſe. Coal-aſhes do better: 

they keep back the fog a few years; but it reco- 
vers ſtrength gradually as the aſhes loſe their ! in- 
5 fluenge, and prevails as much 'as before. Some 

writers talk of rolling, becauſe fog is never ſeen 


on a foot-path. They do not advert, that the 
continual treading of feet on a narrow path, con- 
folidates the ground ODA and makes! it more re- 


tentiye | 
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tentive of moiſture, than rolling can do, Nor 


do they advert, that fog is the moſt plentiful in 


dry ground, where the weightieſt roller makes no 
impreſſion. As fog proſpers the moſt on the 
dryeſt ground, the laying the field under water a 
whole winter, will deſtroy it. There is tcafor aw 
ever to ſuſpect, that the fog will -ncroach again, 


when the moiſture is exhauſted, and the toil returns 


to its arid ſtate; not to mention the many fields 
that lie out of the reach of water. One infallible 
method there is; which is, to cover the ground an 
inch thick with ſoil retentive of morſture, and to 


mix it with the original ſoil by the plough and har- 
row. Thus will fog be baniſhed, and the foil at 
the ſame time enriched. But the good foil here 


muſt be at hand: it would be too expenſive to 
bring it from a diſtance, Lucky it is, after 
all, that there ſtill remains an infallible method, 
which, inſtead of being expenſive, is extremely 
profitable. It will be made evident afterward, in 
laying down rules for rotation of crops, that a 
quick ſucceſſion of corn and grafs, is more profit- 


able, than to allow any ground to continue long 


in either. Therefore, as ſoon as fog begins to 


prevail, plough up the 2 for a crop of | 


corn *. 


/ 


* The following ded is propoled by Dr. Home for de- 


: ſtroying fog. Shut up the incloſure from the middle of 


„May till the beginning of December: feed it till April, and 


then fave it for a crop of hay. The fog, being ſo long 


covered with graſs, is cut off from the benefit of the air, 
and dies.“ I doubt. Overſhadowing the fog may retard 
Te progreſs ; but as it does not correct the dryneſs of the ſoil, . 


v 1 not t likely to * the fog. 


Next, 
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Next, of annual weeds, which are propagated 
by ſeed. As ſeeds cannot be gathered out of the 


ground like roots, the only way of deſtroying 
them, is to promote their vegetation ; which lays 


them open to be extirpated by the plough or har- 


row. For want of induſtry, annual weeds prevail 


in many parts of this iſland, in the beſt ſoils eſpe- 


cially. To view a crop near a town, at the end of 
May or beginning of June, one would believe it 
to be a crop of charlock or wild muſtard. Theſe | 


plants, it is true, loſe their ſplendid appearance 


after their flowering i is oyer; but they remain to 


encumber the ground. As they ripen, and drop 
their ſeed long before the corn is ripe, they mul- 
tiply more and more. They not only rob the 
ground, and ſtarve the good grain, but prevent 


circulation of air about the roots, which is a great 


impediment to vegetation. Freedom of circula- 


tion is one of the cauſes that make drilled crops 


ſucceed ſo well. What muſt have been the con- 
dition of corn-land i in Scotland before fallowing Y 


: was known! 


And now to the deſtruction of dach weeds. | 
Summer-fallow, among its other advantages, does 
this effectually, by obſerving the following me- 
thod. Begin with ploughing in April as ſoon as the 
ground is dry; and let the brake ſucceed croſs the 


field; which by pulveriſing the ſoil, will promote 
the vegetation of every ſeed. As ſoon as the 


weeds appear, which may be in ten or twelve days 
according to the ſeaſon, plough and brake as be- 
fore : the plough will make many ſeeds vegetate ; 

the brake ſtill more. Proceed in the lame courſe 
: ; 5 8 while 
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while any weeds appear. In the heat of ſummer, 


rolling not only promotes vegetation by keeping 
in the moiſture, but bruiſes the clods which lock 


up many ſeeds. 
| This proceſs requires the Gilling precaution. 


Avoid ploughing or braking when the ground j is 
wet. The ſtirring wet ground hardens it, ex- 


cl udes the ſun and air, and id vegetation. | 
EUAE x 
 CurTuRE of PLanTs rox Foon. 


Tur articles hitherto inſiſted on, are all of 


them preparatory to the capital object of a 


farm, that of raiſing plants for the nouriſhment of 
man, and of other animals. Theſe are of two 
kinds; ;z culmiferous, and leguminous, differing 
widely from each other. Wheat, rye, barley, 
oats, ryegraſs, are of the firſt kind: of the other 


kind are peaſe, beans, clover, cabbage, and many 


others. Culmiferous plants, ſays Bonnet, have 


three ſets of roots. The firſt iſſue from the ſeed, 
and puſh to the ſurface an upright ſtem; an- 
other ſet iſſue from a knot, nearer the ſurface. 


Hence the advantage of lay ing ſeed ſo deep in the 


ground as to afford ſpace for all the ſets. Legu- 


minous plants form their roots differently. Peaſe, 
beans, cabbage, have ſtore of ſmall roots, all iſ- 


ſuing from the ſeed, like the undermoſt ſet of cul- 


eee roots and they have no other roots. 
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76 PRACTICE. Part l. 
A potatoe and a turnip have bulbqus roots. Red 
clover has a ſtrong tap-root. The difference be- 
tween eulmiferous and leguminous plants with re- 
ſpect to the effects they produce in the ſoil, will 
be infiſted on afterward, in the chapter concerning 
rotation of crops. As the preſent chapter is con- 
fined to the propagation of plants, it falls naturally 
to be divided into three ſections: Firſt, pla nts 
cultivated for fruit; Second, plants cultivated for 
roots; Third, plants cultivated for leaves. 
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SECTION L 


Nene CULTIVATED FOR Favre, 


W HEAT, oats, barley, beans and peaſe, : 
are the plants that are moſtly cultivated in Scot 
land for fruit, I begin with wheat. 


Wu rar and Rv x. 


Ar time from the middle of April to the 
middle of May, the fallowing for wheat may com- 
mence. The moment ſhould be choſen, when 
the ground, beginning to dry, has yet ſothe re- 
maining ſoftneſs : in that condition, the ſoil di- 
vides eaſily by the plough, and falls into ſmall 
parts. This is an eſſential article, deſerving the 
ſtricteſt attention of the farmer. Ground plough- 
ed too wet, riſes, as we ſay, whole-fur, as when 
paſture-ground) is ploughed: where ploughed too 


Ys 
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dry, it riſes in great lumps, which are not redu- 
ced by ſubſequent ploughings ; not to mention, 


that it requires double force to plough ground too 


dry, and that the plough is often broken to pieces. 
When the ground is in proper order, the farmer 
can have no excuſe for delaying a ſingle minute. 


This firft courſe of fallow, muſt, it is true, yield 


to the barley-ſeed ; but as the barley-ſeed is com- 


monly over the firſt week of May, or ſooner, the 


ſeaſon muſt be unfavourable if the _ cannot 


be reached by the middle of May. 


As clay ſoil requires high pr aig theſe ought 


to be cleaved at the firſt ploughing, beginning at 


the furrow, and ending at the crown. This 


| ploughing ought to be as deep as the ſoil will ad- 


mit; and water -furrowing ought inſtantly to fol- 

low : for if rain happen before water-furrowing, it 

ſtagnates in the furrow, neceſſarily delays. the ſe- 
cond ploughing till that part of the ridge be dry, 


and prevents the furrow from being mellowed, and 


roaſted by the ſun. If this firſt ploughing be well 
executed, annual weeds will riſe in plenty. A- 
bout the firſt week of June, the great brake will 


looſen and reduce the ſoil, encourage a ſecond 
crop of annuals, and raiſe to the ſurface the-roots 
of weeds moved by the plough. Give the weeds 


time to ſpring, which may be in two or three 
weeks. Then proceed to the ſecond ploughing 
about the beginning of July; which muſt be croſs 
the ridges, in order to reach all the ſlips of the for- 
mer ploughing. By croſs-ploughing, the furrows 


will be filled up, and water-furrowing be {till 


more neceſſary than before, Employ the brake 
again 
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78 PRACTICE. Part l. 
again about the ioth of Auguſt, to deſtroy the 
annuals that have ſprung ſince the laſt ſtirring. 
The deſtruction of weeds is a capital article in fal. 
lowing : yet ſo blind are people to their intereſt, 
that nothing is more common, than a fallow field 
covered with charlock and wild muſtard, all in 
flower, and ten or twelve inches high. The field 
having now received two harrowings and two 
brakeings, is prepared for manure, whether lime 


or dung, which without delay ought to be incor- _ 


porated with the ſoil, by repeated harrowing and 
a gathering furrow. This ought to be about the 
beginning of September; and as ſoon after as you 
pleaſe the ſeed may be ſown. 
As in ploughing a clay ſoil it is of 1 importance 
to prevent poaching, the hinting furrows ought to 
be done with two horſes in a line. If four ploughs 
be employed in the ſame field, to one of them 
may be allotted the care of finiſhing the hinting 
furrows. What will one think, who has never 
been in the Highlands, of four horſes abreaſt in 
a plough, the driver going backward, and ſtriking 
the horſes on the head to make them come for- 
ward? The ignorant and illiterate are ſtrangely 
dull in point of invention : but let the moſt ſtupid 
practice turn once cuſtomary, and it is rivetted in 
them for ever. It is not obvious, that four horſes 
abreaſt muſt tread down the new-moved ſoil, and 
reduce it to as firm a ſtate as before the plough 
entered? 
Next of drefling loam for wheat. an being 
a medium between ſand and clay, is of all ſoils 


the fitteſt for culture, and the leaſt ſubject to 
Chances. 
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chances. It does not hold water like clay; and 


when wet it dries ſooner. At the ſame time it 


is more retentive than ſand of that degree of moi- 
ſture which promotes vegetation. On the other 


hand, it is more ſubject to couch-graſs than clay, 
and to other weeds; to deſtroy which, fallowing 


is ſtill more neceſſary than in clay, 
Beginning the fallow about the firſt of May, or 
as ſoon as barley-ſeed is over, take as deep a fur- 
row as the ſoil will admit. Where the ridges are 
fo low and narrow as that the crown and furrow 
can be changed alternately, there is little or no 


occaſion for water-furrowing. Where the ridges 5 


are ſo high as to make it proper to cleave them, 


water- furrow ing is proper. The ſecond plough- 
ing may beat the diſtance of five weeks. Two 


crops of annuals may be got in the interim, the 
firſt by the brake, and the next by the harrow ; ; 


and by the ſame means eight crops may be got in 


the ſeaſon. The ground muſt be cleared of 


couch-graſs and knot-graſs roots, by the cleaning 


harrow, deſcribed above. The time for this o- 


peration is immediately before the manure is laid 


on. The ground at that time being in its looſeſt 


ſtate, parts with its graſs-roots, more freely than 


at any other time. After the manure is ſpread, 
and incorporated with the ſoil by brakeing or har- 
rowing, the ſeed may be ſown under furrow, if 


the ground hang ſo as eaſily to carry off the moi- 
ſture. To leave it rough without harrowing, has 


two advantages: it is not apt to cake with moi- 


ſture ; and the inequalities make a ſort of ſhelter 


to the young plants againſt froſt. But if it lie 
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flat, it ought to be ſmoothed with a ſlight har- 
row after the ſeed is ſown, which will facilitate 
the courſe of the rain from the crown to the furrow. 

A ſandy ſoil is too looſe for wheat. The only 
chance for a crop is after red clover, the roots of 


which bind the ſoil; and the inſtructions above 
given for loam are applicable here. Rye is a crop 
much fitter for ſandy ſoil than wheat; and like 
wheat it is generally ſown after a ſummer-fallow. 


Laſtly, Sow wheat as ſoon in the month of Oc- 
tober as the ground is ready. When ſown a 


month more early, it is too forward in the ſpring, 
and apt to be hurt by froſt : when ſown a month 

later, it has no time to root before froſt comes 

on, and froſt e it out of the ground. 


Oars. 


As 3 enters into the culture of 


oats, I muſt remind the reader of the effect of 
froſt upon tilled land. Providence has neglected - 


no region intended for the habitation of man. If 
in warm climates the ſoil be meliorated by the 


ſun, it is no leſs meliorated by froſt in cold cli- 
mates. Froſt acts upon water, by expanding it 


into a larger ſpace. Froſt has no effect upon dry 


earth ; witneſs ſand, upon which it makes no im- 
preſſion, But upon wet earth it acts moſt Vigor- 
ouſly : it expands the moiſture, which requiring 


more ſpace, puts every particle of the earth out 
of its place, and ſeparates them from each other. 


In that view, froſt may be conſidered as a plough 
ſuperior to any that is made, or can be made, 


by the hand of man: its action reaches the mi- 
nuteſt 
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for clay, and binds it ſo as to render it unfit for 

plough wet clay before winter than after. A ſuc- 
ploughing: a ſucceeding drought encreaſes them. 

culcating; and yet no other is ſo frequently tranſ- 


induſtry, that prompts activity without ever think- 
ing of conſequences. 


new-ploughed land in the month of March, as 
ſoon as the ground is tolerably dry. If it conti- 
nue wet all the month of March, it is too late to — 
venture them after. It is much better to ſummer- pp 
| fallow and to ſow wheat in the autumn. But the : ö 
preferable method, eſpecially in clay ſoil, is to 


pen to the influences of froſt and air, which leſſen 
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nuteſt particles; and, by dividing and ſeparating 
them, it renders the ſoil looſe and friable. This 
operation is the moſt remarkable in tilled land, 


which gives free acceſs to froſt. With reſpect to 


clay ſoil in particular, there is no rule in huſban- 
dry more eſſential than to open it before winter 
in hopes of froſt. It is even adviſeable in a clay 
ſoil to leave the ſtubble rank, which, when 
ploughed in before winter, keeps the clay looſe, 
and admits the froſt into every cranny. 

To apply this doctrine, it is dangerous to plough * 4 
clay ſoil when wet: | becauſe water is a cement 


vegetation. It is however leſs dangerous to 


ceeding froſt corrects the bad effects of ſuch 


No rule is fo eaſy to be followed as what I am in- 


greſſed. Many farmers have a ſort of baſtard 


And now to the culture of oats, A culmiferons 
plant. The common method is, to ſow them on 


turn over the field after harveſt, and to lay it o- 


1 - the 
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the tenacity of clay, and reduce it to a free 
mould. The ſurface-ſoil by this means is finely 


| mellowed for reception of the ſeed; and it would 
be a pity to bury it by a ſecond ploughing before 


fowing. In general, the bulk of clay ſoils are rich; 


and ſkilful plonghing without dung, will proba- 


bly give a better crop than unſkilful Ren 


with dung. 


Hitherto of natural clin. J muſt add a wort” 
of carſe clays which are artificial, whether left by 


the ſea, or ſweeped down from higher grounds 


by rain. The method commonly uſed of drefling 


carſe clay for oats, is, not to ftir it till the ground 


be dry in the ſpring, which ſcldom happens be- 


fore the firſt of March; and the ſeed is ſown as 
foon after as the ground is ſufficiently dry for its 
reception. Froſt has a ſtronger effect on ſuch. 


clays than on natural clay. And if the field be laid 


open before winter, it is rendered ſo looſe by froſt 
as to be ſoon drenched in water. The particles 

at the ſame time are ſo fmall, as that the firſt 
drought in ſpring makes the ſurface cake or cruft. 


The difficulty of reducing this cruſt into mould 


for covering the oat-ſeed, has led farmers to de- 
Tay ploughing till the month of March. But we 
are taught by experience, that this ſoil ploughed 
before winter, is ſooner dry than when the plough- 
ing is delayed till ſpring; and as early ſowing is 
a great advantage, the objection of the ſuperficial 
cruſting is eaſily removed by the harrow, No. x 
above deſcribed, which will produce 3 
of mould for covering the ſeed. The ploughing 
before winter not only procures early ſowing, but 


has 
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has another advantage : the ſurface-ſoil that had 
been mellowed during winter by the ſun, froſt, 


and wind, is kept above. I have no experience 


of managing carſe clay in this manner; but to me 
it appears greatly preferable to the common Prac- 


KE-:;---. 
The dreſling ; a loans. foil for oats, differs little 


from dreſſing a clay ſoil, except in the following 
particular, that being leſs hurt by rain, it requires 
not high ridges; and therefore ought . to be 
ploughed crown and furrow alternately. 
Where there is both clay and loam in a farm, : 
it is obvious from what is ſaid above, that the 
ploughing of the clay after harveſt, ought firſt to 
be diſpatched. If both cannot be overtaken that 5 
ſeaſon, the loam may be e till the ſpring 
with leſs + 6 
Next of a gravelly ſoil ; Sieg is the reverſe of 
clay, as it never ſuffers but from vant of moi- 


ſture. Such a ſoil ought to have no ridges; but 


1 circularly from the centre to the cir- 


cumference, or from the circumference to the 


centre. It ought to be tilled after harveſt ; and 
the firſt dry weather in ſpring ought to be laid 


hold of to ſow, harrow, and roll : which mY Be 
ſerve it in ſap. 


The culture of oats is the ſimpleſt of al That 
grain is probably a native of Britain: it will grow 
on the worſt ſoil with very little preparation. F 10 


that reaſon, before turnip was introduced, i 
was always the firſt crop upon land broken 
from the ſtate of nature. 


* Upon 
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| Up on ſach land , may it not be a good method, 

to build up on the crown of every ridge, in the 
form of a wall, all the ſurface- æarth, one ſod a- 
bove another, as in a fold for ſheep # After ſtand- 
ing in this form all the fummer and winter, let the 
walls be thrown down, and the ground prepared 
for oats. This will fecure one or two good crops ; 
after which the Iand may be dunged for a crop of 
barley and graſs-ſeeds. This method may anſwer 
ma farm where manure 1 is Kanty. 


. BAA UR v. 


BARLE Vis a utbiferous plant that requires 4 
en ſoil. Upon that account, extraordinary | 
care is requiſite where it is to be foun | m clay. 
The land ought to be ſtirred immediately after 
the foregoing crop is removed, which lays it o- 
pen to be mellowed with the froſt and air. In 
that view, a peculiar ſort of ploughing has been 
introduced; termed ribbing ; by which the great- 
eſt quantity of ſurface poſlible is expoſed to the 
air arid froſt. The obvious objeckion to this me- 
thod is, that half of the ridge is left unmoved. 
And to Obviate that objection, I offer the follow- 
ing method, which moves the whole ſoil, and at 
the fame time expoſes the ſame quantity of ſur- 
face to the froſt and air. This I eſteem a valuable 
improvement ; and I am only in pain about mak- 
ing it to be clearly underſtood. As ſoon as the 
former crop is off the field, let the ridges be ga- 
thered with as deep a furrow as the ſoil will ad- 
mit, beginning at the erown and ending at the 

I furrows. 


* 
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furrows. This ploughing looſens the whole ſoil, 
giving g free acceſs to the air and froſt. Soon af- - 
ter, begin a ſecond plonghing in the following 
manner. Let the field be divided by parallel. 
lines croſs the ridges, with intervals of thirty feet 
or ſo. Plongh once round an interval, begin- 
ning at the edges, and turning the earth toward 
the middle of the interval; which covers a foot 
or ſo of the ground formerly ploughed. Within 
or foot plough another round fimilar to the for- 
mer; and after that other rounds, till the whole 
An be finiſhed, ending at the middle. In- 
ſtead of be ginning at the edges, and ploughing 
toward the middle, it will have the fame effect to 
begin at the middle and to plough toward the 
edges. Plough the other intervals in the ſame 
manner. As by this operation the furrows of the 
_ ridges will be pretty much filled up, let them be 
cleared and water-furrowed without delay. By 
this method, the field will be left waving like a, 
Plot in a kitchen-garden, ridged up for winter. In 
this form, the field is kept perfectly dry; for be- 
ſide the capital furrows that ſeparate the ridges, 
every ridge has a number of crofs furrows that 
carry the rain inſtantly to the capital furrows. In 
hanging grounds retentive of moiſture, the paral- 
lel lines above mentioned ought not to be perpen- 
dicular to the furrows of the ridges, but to be 
directed a little downward, in order to ca Ty rain- 
water the more haſtily to theſe furrows. If the 
ground be clean, it may he in that ſtate winter 
and {pring, till the time of ſced-furrowing. if 
F 3 | weeds 
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weeds. happen. to riſe, they, muſt be deftroyed oy: 
ploughing, or brakeing, or both; for there can- 
not be worſe bnſpandrys than to put ſeed into dir- 
ty ground. 


This method Wü common ETON in ap- 


pearance, but is very different i in reality. As the 
common. ribbing is not preceded by a gathering 
furrow, the half of the field is left untilled, 1 0 


pact as when. the former crop was removed, 
pervious in a great meaſure to air or froſt. The 
common ribbing at the ſame time lodges the rain- 


water on every ridge, preventing it from deſcend- 
ing to the furrows; which is hurtful in all ſoils, 


and poiſonous 1 ina clay foul. - The ſtitcbing here 


deſcribed, or ribbing if you pleaſe: to call it 


ſo, prevents theſe noxious effects. Ey the two 

ploughings, the whole ſoil is opened; admitting 
freely air and froſt; and the multitude of ſur- 
rows lays the ſurface perfectly dry, giving an ear- 


ly opportiunity for the barley feed:—But-I have 


more. to lay in favour, of the method propoſed. 
When it is proper to Jow the ſeed, all is laid flat 
with the brake, which. is an ecaſy operation upon 
ſoil that ; is dry and, pulverized and the ſced-fur- 
row which ſucceeds, is ſo. ſhallow as to bury, little 


MY none of the ſurface-earth : whereas, the ſtir. 


ring for barley is commonly done with the deep- 


eſt furrow j and conſequently buries all the ſur- 
face: ſoil that was mellowed by the froſt and air. 

Nor is this method more expenſive; becauſe the 

common ribbing muſt always be followed with a 


ring. Oro, ich. is ned in the method re- 


commended. 
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commended. Nay, it is leſs expenſive : for after 
common ribbing, which keeps in the rain-water, 
the ground is commonly ſo ſoured, as to make 
the ſtirring a laborious work. 


Where the land is in good order, and Foe of 
weeds, April is the month for ſowing barley. 


Every. day is proper from the firſt to the laſt. 
The dreſſing loamy ſoil and light ſoil for bar- 
ley, is the ſame with that deſcribed only that to 


5 plough dry is not al together ſo eſſen tial 28 in dreſ- 
ſing clay ſoil. Loam or ſand may be ſtirred a 


little moiſt: better, however, delay a week or 


= two, than to ſtir aloam when moiſt. Clay muſt - 


never be ploughed moiſt, even though the ſea- 


ſon ſhould eſcape altogether. But this will ſeldom 
be neceſſary ; for not in one year of twenty will 
it happen, but that clay is dry enough for plough- 
ing ſome time in May. Froſt may correct clay 
ploughed wet after harveſt; but ploughed wet in 
the ſpring, it unites into a hard maſs, not to be 


diſſolved but by very hard labour. 
The foregoing culmiferous plants are what are 


ordinarily propagated for food in Scotland. What 


follow are leguminous plants. And I begin with 
beans, being ſown ihe earlieſt | in ring, 


4. B 2 5. 


Tur propereſt ſoil for beans is a 4 and moiſt 


clay. 


There was lately introduced into Scotland a me- 


thod of owing beans with a a drill-plough, and 


horſe- 
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horſe hoeing the intervals; which, beſide afford- 
ing a good crop, is a drefling to the ground. But 
as that method is far from being general, I keep 
in the common track. 

As this grain is early ſown, the ground intend- 
ed for it ſhould be ploughed Pede winter, to give 
acceſs to the froſt and air; beneficial in all ſoils, 
and neceſſary in a clay ſoil. Take the firſt oppor- 
tunity after January when the ground is dry, to 
looſen the ſoil with the harrow firſt deſcribed, till 


a mould be brought upon it. Sow the ſeed, 
and cover it with the ſecond harrow. The third 
will ſmooth the ſurface, and cover the ſeed 
equally. Theſe harrows make the very beſt 


figure in ſowing beans ; which ought to be laid 


deep in the ground, not leſs than ſix inches. 
In clay foil, the common harrows are altogether 


inſufficient. The ſoil, which has reſted long after | 


ploughing, is rendered compact and ſolid: the 


common harrows ſkim the ſurface : the ſeed is not 
covered; and the firſt hearty ſhower of rain lays 


it above ground. Where the farmer overtakes 


not the ploughing after harveſt, and is reduced to 


plough immediately before ſowing, the plough 


anſwers the purpoſe of the firſt harrow ; and the 


other two will complete the work. But the la- 


bour of the firſt harrow 1 is in ſaved; as the plough- 
ing before winter is a fine preparation, not only 


for beans, but for grain of every kind. If the 


ground ploughed before winter happen by ſuper- 
fluity of moiſture to cake, the firſt harrow going 


along the ridges, and 2822 them, will looſen the 


furlace, and give acceſs to the air r for drying. As 
ſoon 
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ſoon as the ground is dry, ſow without delaying a 


moment. If rain happen | in the interim, there is 
no remedy but patience till a dry day or two 


come. 
Carſe clay, ploughed before winter, ſeldom fails 


to cake. Upon that account, a ſecond ploughing 


is neceſſary before ſowing ; which ought to be per- 
formed with an ebb furrow, in order to keep the 


| froſt-mould as near the ſurface as poſſible. To 


cover the ſeed with the plough is expreſſed by the 


phraſe ſow under furrow. The clods raiſed in 
this ploughing, are a ſort of ſhelter to the young 


plants in the chilly ſpring-months. 
The foregoing method will anſwer for loam. 


And as for a ſandy or gravelly ſoil, it is * 


ther improper for beans. 


Though I cannot recommend the horſe-hoeing 
af beans, with the intervals that are commonly 
_ allotted for turnip, yet I warmly recommend the 


drilling them at the diſtance of ten or twelve in- 
ches, and keeping the intervals clean of weeds. 
= This may be done by hand-hoeing, taking oppor- 


tunity at the ſame time to lay freſh ſoil to the roots 


of the plants, But as this is an expenſive opera- 
tion, and hands are not always to be got, I propoſe 


a narrow plough, drawn by a ſingle horſe, with a 
mouldboard on each ſide to ſcatter the earth upon 


the roots of the plants. This is a cheap and ex- 
peditious method: it keeps the ground clean; 
and nouriſhes the plants with freſh ſoil. 


As beans delight 1 in a moſt ſoil, and have no 
end of growing in a moiſt ſeaſon, they cover the 
ground 
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ground totally when ſown broadcaſt, keep in the 
dew, and exclude the ſun and air: the plants 
grow to a great height, but carry little ſeed, and 
that little not well ripened. This diſplays the ad- 
vantage of drilling, which gives free acceſs to the 


ſun and air, dries the ground, and affords plenty 
of ripe ſced. 


5. psx. 


PRASE of two kinds; the white, and the 
gray. The latter is what generally is cultivated 
in Scotland for fruit; and the latter only ſhall be 
here handled, leaving the former to gardeners. 

There are two ſpecics of the x gray kind, diſtin- 
guiſhed by their time of ripening. One ripens 
ſoon, and for that reaſon is termed hot ſeed : the 
other, which is ſlower in ripening, is termed cold 
ſeed. Whether theſe be really different ſpecies, 
or be accidentally different Ws is left to natural 
Philoſophers. | 
Peeaſe, a leguminous crop, is proper to inter- 
vene between two culmiferous crops ; leſs for the 
profit of a peaſe-crop, than for meliorating the 
ground. Peaſe however in a dry ſeaſon will pro- 
duce fix or ſeven bolls each acre ; but in an ordi- 
nary ſeaſon they ſeldom reach above two or two 
and a half. This leads me to think, that in a 
moiſt climate, which all the weſt of Britain is, red 
clover is a more beneficial crop, than peaſe ; as it 
makes as good winter-food as peaſe, and can be 
cut green thrice during ſummer, When huſban- 

1 dry 
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dry comes to be better underſtood, I have little 


doubt but that red clover will baniſh peaſe altoge- 
ther, except in the warmeſt and drieſt ſpots. 


A field intended for cold ſeed ought to be 


ploughed in October or November; and in Fe- 


bruary, as ſoon as the ground is dry, the ſeed 


ought to be ſown on the winter-furrow. A field 


intended for hot ſeed, ought to be ploughed in 


March or April, immediately before ſowing. But 
if infeſted with weeds, it ought to be alſo plough- 
ed in October or November.. 
| Peaſe laid a foot below the ſurface will Vege- 
tate: but the moſt approved depth 1 is ſix inches 


in light ſoil, and four inches in clay ſoil; for 


which reaſon, they ought to be ſown under furrow 
when the ploughing is delayed till ſpring. Of all 
grain, beans excepted, they are the leaſt 1 in dan- 
ger of being buried. 


_ Peaſe differ from beans, in loving a dry ſoil and 


a dry ſeaſon. Horſe-hoeing would be a great 


benefit, could i it be performed to any advantage ; . 
but peaſe grow expeditiouſly, and ſoon fall over 
and cover the ground, which bars ploughing, , 
Horſe-hoeing hehe little effect when the plants are 


their carrying ſo little ſeed : the ſeed is buried 


among the leaves; and the ſun cannot penetrate _ 


to make it grow and ripen. The only practica- 
ble remedy to obtain grain, is thin ſowing ; but 


thick ſowing produces more ſtraw, and mellows 
the ground. more. Half a boll for an Engliſh acre 
may 
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new ſprung ; and when they are advanced to be 
benefited, by that culture, their length prevent it. 
Faſt growing at .the ſame time is the cauſe of 
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may be reckoned thin ſowing ; three firlots, thick 
ſowing. 
Notwithſtanding what is faid above, Mr. Hun- 
ter, a noted farmer in Berwickſhire, has begun of 
late to fow all his peaſe in drills; and he never 
fails to have great crops of corn as well as of ſtraw. 
He fows double rows at a foot interval, and two 
feet and a half between the double rows, which 
admit horſe-hoeing. By that method, he has al- 
ſo good crops of beans on light land. 7 
Peaſe and beans mixed are often ſown together, 
in order to catch different ſeaſons. In a moiſt 
ſeaſon, the beans make a good crop: in a dry 
ſcaſon, the pealſe. _ 


The growth of plants is commonly checked by 5 


ö drought i in the month of July; but promoted by 


rain in Auguſt. In July, graſs is parched ; in Au- 


guſt, it recovers verdure. Where peaſe are ſo far 


advanced in the dry ſeafon as that the feed begins 
to form, their growth is indeed checked, but the 
ſeed continues to fill. If only in the bloſſom at 
that ſeaſon, their growth is checked a little ; but 
they become vigorous again in Auguſt, and con- 


# tinue growing without filling till ſtopped by froſt. 


Hence it is, that cold ſeed, which is early ſown, 
has the beſt chance to produce corn: hot ſeed, 
which 1s late fown, has the beſt chance to produce | 
firaw. 

The calle method i is practifed in Norfolk, 
for ſowing peaſe upon a dry light ſoil, immediate- 
y opened from paſture. The ground IS pared 
with a plough extremely thin, and every ſod is 
iaid exactly on its back, In every fod a double 

| | row 


8 even ſmall farmers. 
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tow of holes is made. A pea dropt in every hole 


lodges in the flay d ground immediately below the 


ſod, thruſts its roots horizontally; and has ſuffici- 
ent moiſture. This method enabled Norfolk far- 


mers, in the barren year 1740, to furniſh whi te 


Peaſe to us at 128. per boll. 
„ 
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8 of that kind commonly oultivents;i in 


the field, are turnip, Faust, earrot, par- 
ſnip. | - 998 
\ . . To R N 1 P.. 


Ir animates me to have opportunity for giv-⸗ 
; ing directions about a crop, that the beſt farmers 
in this country have now taken into their plan of 


huſbandry ; and that does not altogether eſcape 


a ſingle inſtance in Scotland, where turnip: fairly 
begun have been relinquiſhed. 


The proper ſoil for turnip is a gravelly ſoil z and 


there it can be raiſed to the greateſt perfection, 


and with the leaſt hazard of miſcarrying. At the 
ſame time, there is no ſoil but will bear turnip 


when well prepared. 
No perſon ever deſerved better of a country, 
than he who firſt cultivated turnip in the field. 
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Nor am I acquainted with 
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No plant is better fitted for the climate of Britain, 
no plant proſpers better in the coldeſt part of it, 
and no plant contributes more to fertility. In a 
word, there has not for two cerſturies been intro- 
40854 into Britain a more valuable improvement. 
Of all roots, turnip requires the fineſt mould; 
and to that end, of all harrows froſt is the beſt. In 
order to give acceſs to froſt, the land ought to be 
Prepared by ribbing after harveſt, as above di- 
rected in preparing land for barley. If the field 
be not ſubje& to annuals, it may he in that ſtate 
till the end of May; otherwiſe the weeds muſt be 
deſtroy ed by a brakeing about the middle of 
April; and again in May, if weeds riſe. The 
firſt week of June, plough the field with a ſhallow 
furrow. Lime it if requiſite, and harrow the lime 
into the ſoil. Draw ſingle furrows with intervals 
of three feet, and lay dung in the furrows. Co- 
ver the dung ſufficiently, by going round it with 
the plough, and forming the three feet ſpaces in- 
to ridges. The dung comes thus to lie below the 
crown of every ridge. 
Ih ue ſeaſon of ſowing muſt be ta by the 
time intended for feeding. Where intended for 
_ feeding in November, December, January, and 
| February, the ſeed ought to be Town from the 1ſt 
to the 2oth of june. Where the feeding is in- 
tended to be carried on to March, April, and 
May, the ſeed muſt not be ſown till the end of 
July. Turnip ſown earlier than above directed, 
flowers that very ſummer, and runs faſt to ſeed , 
which renders itin a good meaſure unfit for food, 
If 


Ch. V. 2. Cur run of PLanTs for Food. 95 
If ſown much later, it does not apple, and there 
is no food but from the leaves. 


Though by a drill- plough the ſeed may be ſown 


of any thickneſs, the ſafeſt way is to ſow thick. 


Thin-ſowing is liable to many accidents, which 


are far from being counterbalanced by the ex- 
pence that is ſaved in thinning. Thick-ſowing 


can bear the ravage of the black fly, and leave a 
' ſufficient crop behind. It is a protection againſt 


drought, gives the plants a rapid progrels, and 

_ eſtabliſhes them in the ground before it is neceſ- 
ſary to thin them. 

The ſowing turnip broadcaſt is unive al in 

England, and common in Scotland, though a bar- 


: barous practice. The eminent advantage of tur- 


mp is, that, beſide a profitable crop, it makes a 
moſt complete fallow; and the latter cannot be 
obtained but by horſe-hoeing, Upon that ac- 
count, I recommend with confidence the ſowing 


turnip in rows at three feet diſtance : wider rows 
_ anſwer no profitable end, ſtraiter rows afford not 


room for a horſe to walk in. When the turnip is 
about four inches high, annual weeds will appear. 


Go round every interval with the lighteſt furrow 
poſſible, at the diſtance of two inches from each 
_ row, moving the earth from the rows toward the 
middle of the interval. A thin plate of i iron muſt 


be fixed on the left ſide of the plough, to prevent 


the earth from falling back, and burying the tur- ; 
Nip. Next, let women be employ ed to weed the 


rows with their fingers; which is better, and 
cheaper done, than with the handhoe. The 


hand- 
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5. PRACT 1-C>E Part l. 
handhoe, beſide, is apt to diſturb the roots of the 
turnip that are to ſtand, and to leave them open 
to drought by removing the earth from them. The 
ſtanding turnip are to be at the diſtance of twelve 
inches from each other: a greater diſtance makes 
them ſwell too much; a leſs diſtance affords them 
not ſufficient room. A woman ſoon comes to be 
expert in finger-weeding. The following hint 
may be neceſſary to a learner. To ſecure the tur- 
nip that is to ſtand, let her cover it with the left 

hand; and with the right pull up the turnip on 

both ſides. After thus 1 the ſtanding tur- 

nip, ſne may ſafely uſe both hands. Let the field 

1 remain in this ſtate, till the appearance of new 

ſt N annuals make a ſecond ploughing neceſſary ; 

it Vvlhich muſt be in the ſame furrow with the for- 
| 


mer, but a little deeper. As in this ploughing the 


Wl iron plate is to be removed, part of the looſe earth 
| | | will fall back on the roots of the plants: the reſt 
1 will fill the middle of the interval, and bury eve- 
Wl: ry weed. When weeds begin again to appear, 


then is the time for a third ploughing in an oppo- 
ſite direction, which lays the earth to the roots of 
the plants. This ploughing may be about the 
midale of Auguſt, after which, weeds riſe very 
faintly. If they do rife, another ploughing will 

clear the ground of them. Weeds that at this 
time riſe in the row, may be cleared with a hand- 
hoe, which can do little miſchief among plants 
diſtant twelve inches from each other. I am cer- 

tain however from experience, that it may be 


done 
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done cheaper with the hand . And after the 
leaves of turnips in a row meet together, the hand 


is the only inſtrument that can be applied for 


weeding. 

Tull was the father 4 horſe-bocing huſbandry; ; 
and to deſert his method requires an apology. 
'The apology I make is, that the method I pre- 


| ſcribe and have long practiſed, is more {1mple, leſs 


operoſe, and, as far as I can judge, equally: ſac- 


ceſsful. Our farmers ought to be excited by eve- 


ry art to embrace the cultivation of turnip ; and 


nothing will contribute more than to render it eaſy : 
and fimple. Tull's method is not a little intri- 
cate; and to its intricacy, I am perſuaded, is ou 


ing the neglect of it in England. 


In ſwampy ground, the ſurface of which is beſt 
reduced by paring and burning, the ſeed may be 


ſown in rows with intervals of a foot. To ſave 


time, a drill-plough may be uſed that ſows three 


or four rows at once. Hand-hoeing is proper for 


ſuch ground; becauſe the ſoil under the burnt 
tratum is commonly full of roots, which digeſt 


and rot better under ground than when brought 
: SD - ns == Wh 


* Children under thirteen may be employed to weed tur- 
nip with the fingers. I have ſeen them go on in that work 
with alacrity ; and a ſmall premium will have a good effect. 
Cuſtom, a ſecond nature, will lead them to think, that 
weeding turnip is no leſs neceſfary than ſowing them. For 


boys and girls above thirteen, a handhoe adapted to their 


ſize is an excellent inftrument : it ſtrengthens the arms 


amazingly. In driving the plough, the legs only are 


exerciſed ; but as the arms are chiefly employed in huſban- 


dry, they ought to be N beforehand by gentle exer- 
eiſe. | 
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in the huſbandman. 


ob ne i. Patt. 


to the ſurface by the plough. In the mean time, 
while theſe are digeſting, the aſhes 18 ſecure a 


good crop. 
The black fly is a great enemy to turnip; and I 


may juſtly ſay the only enemy, becauſe every 


other article can be ſecured, by ſkill and diligence 


poſit its eggs, I take it to be an unconquerable 


: enemy. Our only ſecurity is, to change the field 
ol battle, by raiſing turnip in a mooriſh ground, 
or in ground newly broken up, according to the 


directions ren above *. 


2. PoTATOES, 


Tux choice of ſoil is not of greater importance 


in any other plant than in a potato. This plant 
in clay ſoil, or in rank black loam lying low with- 
out ventilation, never makes palatable food. In 
a gravelly or ſandy ſoil, expoſed to the ſun and to 


free air, it thrives to perfection, and has a good 


reliſh. But a rank black loam, though 1 improper 
to raiſe potatoes for the table, produces them in 
great plenty; and the product is good and whole- 
ſome food for horned cattle, hogs, and poultry. 
The ſpade is a proper inſtrument for raiſing a 
ſmall quantity, or for preparing corners or other 
places inacceſſible to the plough ; but for raiſing 
potatoes in quantities the plough is the only i 1 
ſtrument. | 


As 


* Chap. 3. ; 2. 


. In a iich and warm fall, 
' where the black fly is inſtinctively directed to de- 
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As two great advantages of a drilled crop, are, 


to deſtroy weeds, and to have fallow at the ſame 
time with the crop, no judicious farmer will think 
ol raiſing potatoes in any other way. In Septem- 
ber or October, as ſoon as that year's crop is remo- 
ved, let the field have a rouſing furrow, a croſs- 


brakeing next, and then cleared of weeds by the 


cleaning harrow. Form it into three-feet ridges, 
in that tate to lie till April, which is the proper 
time forplanting potatoes. Croſs brake it to raiſe 
the furrows a little. Then lay well-digeſted horſe- 
dung along the furrows, upon which lay the roots 
at eight inches diſtance. Cover up theſe roots 


with the plough, going once round every row. 


This makes a warm bed for the potatoes, hot 
dung below, and a looſe covering above, that ad- 
mits every ray of the ſun. As ſoon as the plants 
appear above ground, go round every row a ſe- 
cond time with the plough, which will lay upon 
the plants an additional inch or two of mould, and 
at the ſame time bury all the annuals; and this 
will complete the ploughing of the ridges. When 
the potatoes are fix inches high, the plough, with 
the deepeſt furrow, muſt go twice along the 
middle of each interval in oppoſite directions, lay- | 
ing earth firſt to one row, and next to the other. 
And to perform this work, a plough with a dou- 
ble mould-board will be more expeditious. But 
as the earth cannot be laid cloſe to the roots by 
the plough, the ſpade muſt ſucceed, with which 
four inches of the plants muſt be covered, leav- 


ing little more but the tops above ground; and 


this operation will at the ſame time bury all the 
5 | weeds 
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weeds that have ſprung fince the former plough- 


ing. What weeds ariſe after, muſt be pulled up 
with the hand. A hoe is never to be uſed here: 
it cannot go ſo deep as to deſtroy the weeds with- 
out cutting the fibres of the plants; and if it ſkim 


the ſurface, it only cuts off the heads of the weeds, 


and does not prevent their puſhing again. 


The ſhorteſt and moſt perfeck method of tak- 
ing up potatoes, is to plough once round every 


row at the diſtance of four inches, removing the 


earth from the plants, and gathering up with the 
hand all the potatoes that appear. The diſtance 
is made four inches to prevent cutting the roots, 
which are ſeldom found above that diſtance from 


the row on each fide. When the ground is thus 


cleared by the plough, raiſe the potatoes with a 
fork having three broad toes or elaws, which is 
better than a ſpade, as it does not cut the pota- 
toes. The potatoes thus laid above ground, mult 
be gathered with the hand. By this method 


ſcarce a potato will be left. 

As potatoes are a e e food for the low 
people, it is of 1 importance to have them all the 
year round. For a long time, potatoes in Scot- 
land were confined to the kitchen -garden; and 


after they were planted in the field, it was not 
imagined at firſt that they could be uſed after the 
month of December. Of late years they have 
been found to anſwer even till April ; which has 
proved a g. eat ſupport to many a poor family, as 
they are eaſily cooked, and require neither kiln 


nor mill. Fut there is no cauſe for ſtopping 


there. It is caſy to preſerve them till the next 


crop: 
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crop : When taken out of the ground, lay in the 
corner of a barn a quantity that may ſerve till 


April, covered from froſt with dry ſtraw preſſed 


down: bury the remainder in a hole dug in dry 
ground, mixed with the huſks of dried oats, 
ſand, or the dry leaves of trees, over which build 


a ſtack of hay or corn. When the pit is opened 
for taking out the potatoes, the eyes of what 
have a tendency to puſh, muſt be cut out; and 


this cargo will ſerve all the month of June. To 
be ſtill more certain of making the old crop meet 
the new, the ſetting of a ſmall quantity may be 


delayed till June, to be taken up at the ordinary 
time before froſt. This cargo, having not arrived 
to full growth, will not be ſo ready to puſh as 


what are ſet in April. 
If the crop happen to be exhauſted before the 


new crop is ready, the interval may be ſupplied 
by the potatoes of the new crop that lie next the 


ſurface, to be picked up with the hand; which, 
far from hurting the crop, will rather improve it. 


3. CarkRom and Pa RS NI p. 


Or all roots a carrot requires the deepeſt ſoil. 
8 ought at leaſt to be a foot deep, all equally good 
from top to bottom. If ſuch a ſoil be not in the 
farm, it may be made artificially by trench- 

ploughing, which brings to the ſurface what ne- 


ver had any communication with the fun or air. 


When this new ſoil is ſufficiently improved by a 


6p or two with dung, it is fit for bearing car- 
| Ee rots, 
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rots. Beware of dunging the year when the car- 


rots are ſown ; for with freſh dung my ſeldom 
eſcap2 rotten ſcabs. 


The only ſoils proper for that root, are a loam | 


and a ſandy ſoil. 


The ground muſt be prepared by the deepeſt 


furrow that can be taken, the ſooner after harveſt 


the better; immediately upon the back of which 


a ribbing ought to ſucceed as directed for barley. 


At the end of March or beginning of April, 
which is the time of ſowing the ſeed, the ground 


muſt be ſmoothed with a brake. Sow the ſeed in 


drills, with intervals of a foot for hand-hoeing ; ; 
which is no expenſive operation where the crop is 
| confined to an acre or two: but if the quantity 
of ground be greater, the intervals ought to be 


three feet, in order for horſe-hoeing. 5 
In flat ground without ridges, it may be proper 
to make parallel furrows with the plough, ten feet 


from each other, in order to carry off any redun- 
dant moiſture. 


At Parlington in ee "Foun the end of 


September to the firſt of May, twenty work- 
horſes, four bullocks, and fix milk-cows, were fed 
on the carrots that grew on three acres; and theſe 
animals never taſted any other food but a little 


hay. The milk was excellent : and, over and 


above, thirty hogs were fattened upon what was 


left by the other beaſts. have this fact from _ 


undoubted authority. 


The culture of parſnips is the fame with that 


of carrots. 
SECT, 


Ch: 
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SECT. II 
Praxrs CULTIVATED FOR Leaves. 


Pac are many * lh of this kind, 
The plants proper for the field are cabbage, red 


and white, colewort, plain and curled, I know 


very little difference in the cultivation of theſe 


plants. And therefore, to ſave trouble, I ſhall 
confine myſelf to cabbage. The reader will 
eaſily apply to the other plants the directions to 


be given concerning cabbage. 
Cabbage is an intereſting article in huſbandry, 


_ every ſoil being more or leſs proper for it. It is 
eaſily raiſed, is ſubject to few diſeaſes, reſiſts froſt 


more than turnip, is palatable to cattle, and ſoon- 
er fills them than turnip, carrot, or potatoes. 


The ſeaſon for ſetting cabbage, depends on the 
uſe it is intended for. If intended for feeding in 


November, December, and January, plants pro- 


cured from ſeed ſown the end of July the preceding 


year, muſt be ſet in March or April. If intended 
for feeding in March, April, and May, the plants 


muſt be ſet the firſt week of the preceding July, 

from ſeed ſown end of February or beginning 

of March the ſame year. The late ſetting of the 
plants retards their growth; by which means they 
have a vigorous growth the following ſpring. 


And this crop makes an important link in the 
chain that connects winter and ſummer green 
1904. 
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| Yood. Let me obſerve by the by, that where 


cabbage for ſpring-food happens to be negleCted, 


a few acres of rye ſown at Vichaelmas will ſupply 
the want. After the rye is conſumed, there is 
time ſufficient to prepare the ground for turnip. 


And now to prepare a field for cabbage. 


Where the plants are to be ſet in March, the field 
muſt be made up after harveſt, in ridges three 


feet wide. In that form let it lie all winter, to be | 
mellowed with air and froft. In March, take e- -. 


firſt opportunity, between wet and dry, to lay 


dung in the furrows, Cover the dung with a 


plough, which will convert the furrow into a 
crown, and conſequently the crown into a furrow. 


Set the plants upon the dung, diſtant from each 


other three feet. Plant them ſo as to make a 


ſtraight line croſs the ridges, as well as along the 
furrows, to which a gardener's line ſtretched per- 


pendicularly croſs the furrows will be requiſite. 


This will ſet each plant at the diſtance preciſely of 
three feet from the plants that ſurround it. The 
purpoſe of this accuracy, is to give opportunity 
for ploughing, not only along the ridges, but croſs 
them. This mode is attended with three ſignal 
advantages: it faves hand hoeing, it is a more 


complete dreſſing to the ſoil, and it lays earth 
neatly round every plant. 


If the ſoil be deep and compoſed of good earth, 


a trench-ploughing after the preceding crop will 
not be amiſs, in which caſe, the time for divi- 
ding the field into three- feet ridges as above, 


ought to be immediately before the dunging for 
the plants. 


= OT. 
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If weeds happen to riſe ſo cloſe to the plants 
as not to be reached by the plough, it will require 

very little labour to deſtroy them with a hand-hoe. 
© Unleſs the ſoil be much infeſted with annuals, 


twice ploughing after the plants are ſet will be a 
ſufficient dreſſing. The firſt removes the earth 
from the plants; the next, at the diſtance of a 


mont or ſo, lays it back. 


Where the plants are to be ſet in July, the field 
muſt be ribbed as directed for barley. It ought 


to have a ſlight ploughing in June before the 


planting, in order to looſen the ſoil, but not ſo as 
to bury the ſurface- earth; after which the three- 
feet ridges muſt be formed, and the other parti- 


culars carried on as directed above with reſpect to 


; plants that are E tobe ſet 1 in March. 


CHAP. 


CulTuRE oF GRASS. 


Tu E gr raſſes 1 ſown for paſture, for 


hay, or to cut green for cattle, are red clover, 


white clover, yellow clover, ryegraſs, and nar- 
row. leaved plantain, commonly called ribwort. 


Among the great variety of graſſes, there is little 
doubt, but that ſome new ſorts may be introdu- 


ced to advantage. But without meaning to ſhut 


out light, I am certain that the graſſes mentioned 
anſwer completely all uſeful purpoſes of huſ- 


bandry. 
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Red clover is of all the moſt proper to be cut 
green for ſummer-food. It is a biennial plant 


when ſuffered to perfect its ſeed ; but when cut 
green, it will laſt three years, and in a dry foil 


longer. At the ſame time the ſafeſt courſe is to 


- let it ſtand but a ſingle year: if the ſecond year's 
crop happen to be ſcanty, it proves, like a bad 
crop of peaſe, a great encour:ger of weeds by the 


ſhelter it affords them. Sainfoin and lucern make 
excellent green food ; and, when preſerved clean 


from weeds, they will ſtand good ten or twelve 


years, eſpecially in a deep gravel. There they 


extend their roots very deep, and will grow vigo- 


rouſly in a dry ſummer, when other plants of 


ſhorter roots languiſh by lack of moiſture. But 


except in ſuch a ſoil, I venture to declare in fa- 
vour of red clover; and my reaſon is, that the 


expence of ſowing it yearly 1s much Jeſs than that 


of hand-hoeing ſainfoin and lucern frequently 
every year. Sainfoin indeed ſeems to be the har- 
dier plant. Farmers about Bath ſow it in their 


| higheſt unſheltered grounds; and it endures froſt 
better than clover, or any ſort of grain. Like 


clover it is ſown with barley ; ; and as much ſeed 


is given as of barley. It is commonly cut but 


once the firſt year, and the firſt winter, coal: - 
aſhes are ſpread upon it. 

Here, as in all other crops, the goodneſs of 
red-clover ſeed is of importance. Chuſe plump 


feed of a purple colour, becauſe it takes on that 
colour when ripe, It is red when hurt in the 
dry ing, and of a faint colour when unripe. 


Red 
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Red clover is luxuriant upon a rich ſoil, whe- 
ther clay, loam, or gravel : it will grow even up- 


on a moor when properly cultivated. A wet ſoil 
is its only bane; for there it does not thrive. 
To have red clover in perfection, weeds muſt 


be extirpated, and ſtones taken off. The mould 
ought to be made as fine as harrowing can make 
it; and the ſurface be ſmoothed with a light rol- 
ler, if not ſufficiently ſmooth without it. This 


gives opportunity for diſtributing the ſeed evenly; 
which muſt be covered by a ſmall harrow with 
teeth no larger than of a garden-rake, three inches 


long, and fix inches aſunder ; of which there is 
a draught annexed. In harrowing, the man 
ſhould walk behind with a rope in his hand fixed 
to the back part of the harrow, ready to difen- 
_ tangle it from ſtones, clods, turnip or cabbage _ 
roots, which would trail the ſeed, and diſplace it. 
Nature has not determined any preciſe depth 
for the ſeed of red clover more than of other ſeed. 
It will grow vigorouſly from two inches deep, 
and it will grow when barely covered. Half an 
inch I reckon the moſt advantageous poſition in 
clay foil, a whole inch in what is light or looſe. It 
is a vulgar error, that ſmall ſeed ought to be ſpa- 
ringly covered. Miſled by that error, farmers 
commonly cover their clover-ſeed with a buſhy : 


branch of thorn; which not only covers it un- 


equally, but leaves part on the ſurface to wither 
in the air. 


The proper ſeaſon for * red clover, i is bern 
the middle of Apyt 1 to the middle of May. It will 


ſpring 


eren vt 
ſpring from the 1ſt of March to the end of Au- 
guſt ; but ſuch liberty ought not to be taken ex- 

cept from neceſſity. 
The ordinary manner of ſowing, is to hold the 


ſeed between the thumb and the two fore fingers. 


I prefer another manner; which is, to take into the 
hollow of the hand as much as will ſerve in walk- 
ing three or four ſteps ; and to join the fingers to 
the palm ſo looſely, as to make many ſmall holes 
for throwing out the ſeed. Ahand cloſed ſo looſely, 
_ reſembles the roſe of a watering pan, which ſcatters 
the water through a number of ſmall holes. 
here cannot be a greater blunder | in huſband- 
ry, than to be ſparing of ſeed. Ideal writers talk 
of ſowing an acre with four pounds. That 
quantity of ſeed, ſay they, will fill an acre with 
plants as thick as they ought to ſtand. I admit 
this rule to be good where grain is the object; 
but it will not anſwer with reſpect to graſs. Graſs- 
ſeed cannot be ſown too thick: the plants ſhelter 
one another: they retain all the dew : and they 
muſt puſh upward, having no room laterally. 
| Obſerve the place where a ſack of peaſe, or of 


Other grain, has been ſet down for ſowing : the 
ſeed dropt there accidentally grows more quickly 


— no 
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than the reſt of the field ſown thin out of hand: 
I have ſeen it fix inches high, when the reſt of 
the ſeed ſcarce appeared above ground. A young 
plant of clover, or of ſainfoin, according to Tull, 
may be raiſed to a great ſize where it has room; 
but the field will not produce half the quantity. : 
When red clover | is ſown for cutting green, there 


— 
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ought not to be leſs than twenty-four pounds to 

an acre. A field of clover is ſeldom too thick: 

the ſmaller a ſtem be, the more acceptable it is to 

cattle. It is often too thin, and when ſo, the 
ſtems tend to wood. 


Red clover is commonly ſown with grain; and 


the doubt may be, what grain is the moſt proper. 
I pronounce in favour of flax; and I pronounce 
with confidence from multiplied experience. The 
ſoil muſt be highly cultivated for flax as well as 
for red clover. The proper ſeaſon of ſowing is the 
ſame for both: the leaves of flax being very 


| ſmall, admit of free circulation of air; and flax 


being an early crop, is removed ſo early as to give 


the clover time for growing. In a rich ſoil it has 
grown fo faſt, as to afford a good cutting that 


very year. Next to flax, barley is the beft com- 


panion to clover. The ſoil muſt be looſe and free 


for barley ; and ſo it ought to be for clover : the 
feaſon of ſowing is the ſame; and the clover is 
well eſtabliſhed in the ground, before it 1s over- 
topped by the barley. At the ſame time, barley 
commonly is ſooner cut than either oats or wheat. 
In a word, barley is rather a nurſe than a ſtepmo- 


ther to clover during its infancy. - When clover 


is ſown in ſpring upon wheat, the ſoil, which has 


lain five or fix months without being ſtirred, is an 
improper bed for it; and the wheat, being in the 
vigour of growth, overtops it from the begin- 
ning. It cannot be ſown along with oats, becauſe 


of the hazard of froſt; and when Gi as uſual 


among oats three inches high, it 18 overtopped, : 


and 
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and never enjoys free air till the oats be cut. 
Add, that where oats are ſown upon the winter- 
furrow, the foil is rendered as hard as when under 


wheat. Red clover is ſometimes ſown by itſelf, 


| without other grain; but this method, beſide lo- 


fing a crop, is not ſalutary; becauſe clover in its 


infant tate requires ſhelter. This very year 1775 
has confirmed all my experiments about clover. 
In part of a field, flax was ſown with it; in an- 


other part, barley ; and, in the remainder, it was 


ſown alone. The clover on the firſt was the beſt; 
on the ſecond, inferior; and, on the third, the 
worſt. Vet the barley was ſown thin, as it ought 


to be with en and was but an incherent 


crop. 


And this leads to the quantity of grain proper 
to be ſown with clover. In a rich foil well pul- 
verized, a peck of barley on an Engliſh acre is all 
that ought to be ventured ; but there is not much 
ſoil in Scotland fo rich. Two Linlithgow firlots 

make the proper quantity for an acre that produces 


: commonly fix bolls of barley; half a firlot for what 


produces nine bolls To thoſe who are govern- 
ed by cuſtom, ſo ſmall a quantity will be thought 
_ ridiculous. Let them only conſider, that a rich 
| foil in perfect good order, will from a ſingle ſeed 


of barley produce twenty or thirty vigorous ſtems. 


People may flatter themſelves with the remedy of, 


cutting barley green for food, if it happen to op- 


preſs the clover. This is an excellent remedy in 


a field of an acre or two; but the cutting an ex- 


tenſive ficld for | food muſt be flow: and while one 
-— par” 
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part is cutting, the clover 1s ſmothered in other 


parts. 


The culture of white clover, of yellow clover, 
_ of ribwort, of ryegraſs, is the ſame in general 


with that of red clover. I proceed to their pecu- 


liarities. Yellow clover, ribwort, ryegraſs, are 


all of them early plants, blooming the end of A- 


pril or beginning of May. The two latter are 


evergreens, and therefore excellent for winter- 


| paſture. Ryegraſs is leſs hurt by froſt than any 
of the clovers, and will thrive in a moiſter ſoil: 


nor in that ſoil is it much affected by drought. In 


a rich ſoil, it grows four feet high: even in the 


dry ſummer 1775, is roſe to three feet eight 


inches; but it had gained that height before the 
drought came on. Theſe graſſes are generally 
ſown with red clover for producing a plentiful 
crop. The proportion of ſeed is arbitrary ; and 
there is little danger of too much. When ryegraſs 
is ſown for procuring ſeed, five firlots wheat-mea- | 
| ſure may be ſown on an acre; and for procuring 
ſeed of ribwort, forty pounds may be ſown. The 
roots of ryegraſs ſpread horizontally : they bind 


the ſoil by their number; and though ſmall, are 


yet fo vigorous as to thrive in hard foil. Red 
Clover has a large tap-root, which cannot pene- 
trate any foil but what is open and free; and the 

5 largeneſs of the root makes the ſoil ſtill more open 


and free, Ryegraſs, once a great favourite, ap- 


| pears to be diſcarded in moſt parts of Britain. 
But were the management of it well underſtood, 


it would be reſtored to high favour. The com- 


mon 


nl oh, 22 d gp ren egy, SEE 
af Eire = tn En > = ca 
g , CA — It een 
8 « e — 2 
x Ex a, 


mon practice has been, to ſow it with red clover, 
and to cut them promiſcuouſly the beginning of 
June for green food, and a little later for hay. 


This indeed is the proper ſeaſon for cutting red 


clover, becauſe at that time it begins to flower; but 
as at that time the ſeed of the ryegraſs is approach- 
ing to maturity, its growth is ſtopped for that 
year, as much as of oats or barley cut after the _ 
ſeed is ripe. Oats or barley cut green before the 
ſeed forms, will afford two other cuttings ; which 
is the caſe of ryegraſs, of yellow clover, and of 
ribwort. By ſuch management, all the profit will 
be drawn that theſe plants can afford. ' 
When red clover is intended for ſeed, the 
ground ought to be cleared of weeds, were it for 


no other purpoſe than that the ſeed cannot other- 


wiſe be preſerved pure : what weeds eſcape the 


plough, ought to be taken out by the hand. In 
England, when a crop of feed is intended, the 


clover is always firſt cut for hay. This I conjec- 
ture to be done, as in fruit trees, to check the 
growth of the wood, in order to encourage the 
fruit. This practice will not anſwer with us, as 
the ſeed would often be too late for ripening. It 
would do better to eat the clover with ſheep till 
the middle of May, which would allow the ſeed 
to ripen. The ſeed is ripe when, upon rubbing 
it between the hands, it parts readily from the 

| huſk. Then apply the ſcythe, ſpread the crop thin, 
and turn it carefully. When perfectly dry, take 
the firſt opportunity of a hot day for threſhing it 
on boards covered with a coarſe ſheet, Another 


way 
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way leſs ſubject to riſk, is to ſtack the dry hay, 


and to threſh it the end of April. After the firſt 
threſhing, expoſe the huſks to the ſun, and threſh 


them over and over till no ſeed remain. Nothing 
is more efficacious than a hot ſun to make the 
huſk part with its ſeed ; in which view it may be 
expoſed to the ſun by parcels, an hour or two be- 
fore the flail is applied. 


White clover intended for ſeed, is managed | in 


the ſame manner. No plant ought to be mixed 

with ryegraſs than is intended for ſeed. In Scot- 
land, much ryegraſs-ſeed is hurt by tranſgreſſing 
that rule. The ſeed is ripe when it parts ealily | 
from the huſk. The yellowneſs of the ſtem is an- 
other indication of its ripeneſs; in which particu- 
lar it reſembles oats, barley, and other culmiferous 
plants. The beſt manner to manage a crop of 
ryegraſs for ſeed, is to bind it looſely in ſmall 


ſheaves, widening them at the bottom to make 


them ſtand erect; as is done with oats in moiſt 


weather. In that Rate they may ſtand till ſuf- 


ficiently dry for threſhing. By this method they 
dry more quickly, and are leſs hurt by rain, than 


by cloſe binding and putting the ſheaves in ſhocks 


like corn. The worſt way of all, is, to ſpread 
the ryegraſs on the moiſt ground; for it makes 
the ſeed malten. The ſheaves, when ſufficiently 
dry, are carried in cloſe carts to where they are 
to be threſhed on a board, as mentioned above 
for clover, Put the ſtraw in a rick, when a hun- 
dred ſtone or ſo are threſhed. Carry the threſh- 
ing-board to the place where another rick is in- 
tended; and ſo on till the whole ſeed be threſhed, 
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and the ſtraw ricked. There is neceſſity for cloſe 


carts to fave the ſeed, which is apt to drop out in 
a hot ſun: and, as obſerved above, a hot ſun 
ought always to be choſen for threſhing. Carry 


the ſeed in facks to the granary or barn, there 


to be ſeparated from the huſks by a fanner. 
Spread the feed thin upon a timber floor, and 
turn it once or twice a-day, till perfectly dry. If 
ſuffered to take a heat, it is uſeleſs for ſeed. 


CH A F. Vn 


RoTarT1oN of CRops. 


No branch of huſbandry requires more ſkill 


and fagacity than a proper rotation of crops, 


fo as to keep the ground always in heart, and yet 
to draw out of it the greateſt profit poſſible. 
A horſe is purchaſed for labour; and it is 
the purchaſer s intention to make the moſt of him. 
He is well fed, and wrought according to his 
ſtrength : to rank him, is to render him 
_ uſeleſs. Preciſely ſimilar is "land. Profit is the 
farmer's object; but he knows, that to run out 
his farm by indiſcreet cropping, is not the way to 
make profit. Some plants rob the ſoil, others are 
gentle to it: ſome bind, others looſen. The nice 
Point is, to intermix crops, o as to make the 


greateſt 
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gteateſt Profit conſiſtently with keeping the 
ground in trim. In that view, the nature of the 


plants employed i in huſbandry, muſt be accurately 
examined. 


The difference between culmiferous and legu- 


minous plants, is occaſionally mentioned above *. 
With reſpe& to the preſent ſubject, a cloſer in- 


ſpection is neceſſary. Culmiferous plants, having 


| ſmall leaves and few in number, depend moſtly 


on the ſoil for nouriſmment, and little on the air. 
During the ripening of the ſeed, they draw * 


bably their whole nouriſhment from the ſoil ; 

the leaves by this time, being dry and wicked, 
muſt have loſt their power of drawing nouriſh- 
ment from the air. Now, as culmiferous plants 
are chiefly cultivated for their ſeed, and are not 
cut down till the ſeed be fully ripe, they may be 
pronounced all of them to be robbers, ſome more, 


ſome leſs. But ſuch plants, while young, are all 


leaves; and in that ſtate draw moſt of their nou- 


| riſhment from the air. Hence it is, that where 
cut green for food to cattle, a culmiferous crop 


is far from being a robber. A hay-crop accord- 


ingly, even where it conſiſts moſtly of ryegraſs, 


is not a robber, provided it be cut before the ſeed 


is formed; which at any rate it ought to be, if 


one would have hay in perfection. And the fog- 
gage, excluding froſt by covering the ground, 


keeps the roots warm. A leguminous plant, by 


its broad leaves, draws much of its nouriſhment 
| from the air. A cabbage, which has very broad 


4 7 leaves, 
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leaves, and a multitude of them, owes its growth 


more to the air than to the ſoil. One fact is cer- 
tain, that a cabbage cut and hung up in a damp 


place, preſerves its verdure longer than other 


plants. At the farne time, a feed is that part of a 


plant which requires the moſt nouriſhment; and for 
that nouriſhment a culmiferous plant muſt be in- 
debted entirely to the foil. A leguminous crop, 
on the contrary, when cut green for food, muſt 
be very gentle to the grougd. Peaſe and beans 
are leguminous plants; but being cultivated for 


ſeed, they ſeem to occupy a middle ſtation: their 


| ſeed makes them more ſevere than other legumi- 
nous crops cut green; their leaves, which grow till 
reaping, make them leſs ſevere than A culmife- 
rous plant left to ripen. : 
Theſe plants are diſtinguiſhed no > leſs 8 

ably by the following circumſtance. All the ſeeds 


of a culmiferous plant ripen at the ſame time. As 


ſoon as they begin to form, the plant becomes 
ſtationary, the leaves wither, the roots ceaſe to 
puſh, and the plant, when cut down, is blanched 


and ſapleſs. The ſeeds of a leguminous plant 


are formed ſucceſſively : flowers and fruit appear ; 


at the ſame time in different parts of the plant. 


This plant accordingly is continually growing, and 7 
puſhing its roots. Hence the value of bean or 


peaſe ſtraw above that of wheat or oats : the lat- 


ter is withered and dry when the crop is cut; the 
former, green and ſucculent. The difference 


therefore with reſpect to the ſoil between a cul- 


miſerous and leguminous crop, is great. The 
8 latter, 
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latter, growing till cut down, keeps the ground 
in eonftant motion, and leaves it to the plough 


looſe and mellow. The former gives over grow- 
ing long before reaping, and the ground, by want 


of motion, turns compact and hard. Nor is this 


all. Dew falling on a culmiferous crop after the 


ground begins to harden, reſts on the ſurface, and 
is ſucked up by the next ſun. Dew that falls on 
a leguminous crop, is ſhaded from the ſun by 


the broad leaves, and ſinks at leiſure into the 
ground, The ground accordingly after a culmi- 


ferous crop, is not only hard but dry; after a le- 
_guminous crop, it is not uy looſe, but ſoft and 
uncluous. 


Of all culmi ferous plants, wheat i is the moſt ſe. 


vere, by the long time it occupies the ground 
without admitting a plough. And as the grain is 
heavier than that of barley or oats, it probably 
requires more nonriſhment than either. Spring- 
wheat is creeping into uſe: if it ſucceed, it will 
probably be not much more ſevere than other cul- 
miferous plants. It is obſerved above, that as 
peaſe and beans draw part of their nouriſhment : 
from the air by their green leaves while allowed 
to ſtand, they draw the leſs from the ground ; 8 
and by their conſtant growing they leave it in good 
condition for ſubſequent crops. In both reſpects 
they are preferable to any culmiferous crop. 
Culmiferous crops, as obſerved above, are not 
| robbers when cut green: the ſoil, far from har- 
dening, is kept in conſtant motion by the puſh- 
ing of the roots, and is left more tender than if it 


had been left at reſt without bearing any crop. 
H 2 Bulbous- 
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Bulbous-rooted plants are above all ſucceſsful in 
dividing and pulveriſing the ſoil. Potato-roots grow 
ſix, eight, or ten, inches under the ſurface; and, by 
their ſize and number, they divide-and pulverize 
the ſoil better than can be done by the plough; 
conſequently, whatever be the natural colour of 


the ſoil, it is black when a potato-crop'is taken 


up. The potato, however, with reſpect to its 


quality of dividing the ſoil, mufi yield to a carrot. 
or parſnip ; which are large roots, and pierce oft- 


en to the depth of eighteen inches. The turnip, 


by its tap-root, divides the ſoil more than can be 
done by a fibrous- rooted plant; but as its bulbous 
root grows moſtly above ground, it divides the 


5 _ leſs than the potato, the carrot, or the parſ- 


Red clover, in that reſpect, beret be put in 


the ſame claſs with turnip. 


Whether potatoes or turnip be the more gentle 


crop, appears a puzzling queſtion. The former 
bears ſeed, and probably draws more nouriſh- 


ment from the ſoil than the latter, when cut green. 
On the other hand, potatoes divide the ſoil more 


than turnip, and leave it more looſe and friable. 


It appears no leſs puzzling, to determine between 


_ cabbage and turnip : the former draws more of 


its neürihment from the air, the latter leaves r 
ſoil more free and open. 
Here are a number of facts: What! is Ihe re- 
ſult of the whole? Clearly what follows. Culmi- 
ferous plants are robbers; ſome more, ſome leſs: 
they at the ſame time bind the ſoil; 85 more, 
ſome leſs. Leguminous plants in both reſpects 
are oppoktte : if any of them rob the ſoil, it is in 
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a very flight degre; and all of them without ex- 


ception looſen the ſoil. A culmiferous crop, how- 


ever, is generably the more profitable: but few 


ſoils can long bear the burden of ſuch crops, un- 


leſs relieved by interjected leguminous crops. 


| Theſe, on the other hand, without a mixture of 
5 culmiferous crops, would ſoon render the ſoil too 
looſe. 
Theſe preliminaries will carry the farmer ſome 
length in directing a proper rotation of crops. 
| Where dung, lime, or other manure, can be pro- 
cured in plenty to recruit the foil after ſevere 
_ cropping, I know no rotation more proper or pro- 
fitable in a ftrong ſoil, than wheat, peaſe or 
| beans, barley, oats, fallow. The whole farm 
may be brought under this rotation, except ſo 
far as hay is wanted. But as ſuch command of 
manure is rare, it is of more importance to deter- 
mine what ſhould be the rotation, where no ma- 
nure can be procured but the dung collected in 
the farm. Conſidering that culmiferous crops are 
the more profitable in rich land, it would be pro- 
per to make them more frequent than the other 
kind. But as there are few ſoils in Scotland that 
will admit ſuch frequent culmiferous crops with- 
out ſuffering, it may be laid down as a general 
rule, that alternate crops, culmiferous and legu- 
minous, ought to form the rotation. Nor are 
there many ſoils that will ſtand good, even with 
this favourable rotation, unleſs relieved from time 
to time by paſturing a few years. If ſuch extended 
rotation be artfully carried on, I take it for grant- 
ed, that crops without end may be obtained in a 
L tolerable 
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120 FU . 
tolerable good ſoil, without any manure but what 
is produced in the farm. 
Having difcuſſed the nature of plants, as far as 
rotation of crops is concerned, the nature of the 
ſoil comes next under conſideration. It is ſcarce 
_ neceſſary to be mentioned, being known to every 
farmer, that clay anſwers beſt for wheat, moiſt clay 
for beans, loam for barley and peaſe, light ſoil for 
turnip, ſandy ſoil for rye and buck wheat; and 
that oats thrive better in coarſe ſoil than any other 
grain. Now, in directing a rotation, it is not ſuf- 
| ficient that a culmiferous crop be always ſucceed- 
ed by a leguminous : attention muſt be alſo given, 
that no crop be introduced that is unfit for the 
ſoil. Wheat, being a great binder, requires more 
than any other crop a leguminous crop to follow. 
But every ſuch crop is not proper: potatoes are the 
greateſt openers of ſoil; but they are improper in 
a wheat-ſoil. Neither will turnip anſwer, becauſe 
it requires a light ſoil. A very light ſoil, after a 
crop of rye requires ryegraſs to bind it, or the 
treading of cattle in paſturing : but to bind the 
ſoil wheat muſt not be ventured for it ſucceeds 
Win looſe ſoil. 
Another conſideration of moment in directing 
the rotation, is to avoid crops that encourage 
weeds. Peaſe is the fitteſt of all crops for ſuc- 
ceeding to wheat, becauſe it renders the ground 
looſe and mellow, and the ſame foil agrees with 
both. But beware of peaſe, unleſs the ſoil be 
left by the wheat perfectly free of weeds; becauſe 
peaſe, if not an extraordinary crop, foſter weeds. 
Barley may be ventured after wheat, if the farmer 
be 
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be unwilling to loſe a crop. It is indeed a rob- 
ber; better however any crop than run the ha- 


and of poiſoning the ſoil with weeds. But to 
prevent the neceſſity of barley after wheat, the 
land ought to be fallowed before the wheat: it 


cleans the ground thoroughly, and makes peaſe 
a ſecure crop after wheat. And after a good crop 
of peaſe, barley never fails. A horſe-hoed crop of 


turnip is equal to a fallow for rooting out weeds ; | 


but turnip does not ſuit land that is proper for 
wheat. Cabbage does well in wheat-ſoil ; and a 


 horſe-hoed crop of cabbage, which eradicates 


weeds, is a good preparation for wheat to be ſuc- 


ceeded by peaſe; and a crop of beans diligently 
hand-hoed is in that view little inferior. As red 


clover requires the ground to be perfectly clean, 
a good crop of it enſures wheat, and next peaſe. 
In loam, a drilled crop of turnip or potatoes pre- 


pares the ground, one to a fallow, for the ſame 


ſucceſſion. _ 
Another rule is, to avoid a frequent repetition 


of the ſame ſpecies ; . for to produce good crops, 
change of ſpecies is no leſs neceſſary than change 


of ſeed. The ſame ſpecies returning every ſecond 
or third year, will infallibly degenerate, and be 


a ſcanty crop. This is remarkably the caſe of red 
clover. Nor will our fields bear pleaſantly per- 
petual crops of wheat after fallow, which | is the 


practice of ſome Engliſh farmers. 


| Hitherto of rotation in the ſame field. I add 


one rule concerning rotation in different fields; 
which is, to avoid crouding crops one after another 
in point of time; but to chuſe ſuch as admit in- 


tervals 
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tervals ſufficient for leiſurely dreſſing, which gives 
opportunity to manage all with the ſame hands, 


and with the ſame cattle ; for example, beans in 
January or February, peaſe and oats in March, 


| barley and potatoes in April, turnip in June or 
July, wheat and rye in October. 

For illuſtrating the foregoing rules, a few in- - 

| ances of exceptionable rotations, will not be 


thought amiſs. The following is an uſual rotation 


in Norfolk. Firſt, wheat after red clover. Se- 
cond, barley. Third, turnip. Fourth, barley with 


red clover. Fifth, clover cut for hay. Sixth, a 


ſecond year's crop of clover commonly paſtured. 
Dung is given to the wheat and turnip. Againſt this 
rotation ſeveral objections lie. Barley after wheat 
is improper. The two crops of barley are too 
near together. The ſecond crop of clover muſt 


be very bad, if paſturing be the beſt way of con- 


ſuming it; and if bad, it is a great encourager of 
weeds. But the ſtrongeſt objection is, that red 


clover repeated ſo frequently in the ſame field can- 


not fail to degenerate; and of this the Norfolk 
| farmers begin to be ſenſible. Salton in Eaſt Lo- 


thian is a clay ſoil; and the rotation there is, 
wheat after fallow ind dung. Second, barley af- 


ter two ploughings, the one before winter, the 


other immediately before the ſeed is ben 
Third, oats. Fourth, peaſe. Fifth, barley. Sixth, 


oats : and then fallow. This rotation conſiſts 


chiefly of robbing crops. Peaſe are the only le- 


guminous crop, which even with the fallow is not 


ſufficient to looſen a {tiff foil. But the ſoil is good, 


which in ſome meaſure hides the badneſs of the 


rotation, 


Xi 
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rotation. About Seaton, and all the way from Pre- 
ſton to Goſsford, the ground is ſtill more ſeverely 
handled : wheat after fallow and dung, barley, 
oats, peaſe, wheat, barley, oats, and then an- 
other fallow. The ſoil is excellent; and it ought 
indeed to be vo, to ſupport Many rounds of ſuch. 


cropping. 


But let not our wonder be confined to this nar- 
row ſpot ; for what better do we find in the great- 


eſt part of this county ? In the pariſhes of Tra- 
nent, Aberlady, Dirleton, Northberwick, and 


Athelſtonefoord, the following rotations were for- 


merly univerſal, and to this day are much more 
frequent than any other mode. 
I. After fallow with dung, wheat, . oats, 


peaſe and beans, barley, oats, wheat. 


2. After fallow and dung, barley, oats, peaſe 
and beans, wheat, barley, oats, peaſe, wheat, 
3. After fallow and dung, wheat, oats, peaſe, 
barley, oats, wheat. 


4. After fallow and dung, barley, oats, beans, 


wheat, peaſe, barley, oats. 


Eaſt Lothian, time out of mind, has "ER fa- 
mous for ſuperior {kill in agriculture ; and yet, to 


teek for inſtruction there, one would be greatly 
miſſed. That county, for the richneſs of its crops, 


is more indebted to the fertility of its ſoil, than to 


the ſkill of its farmers. What pity it is, that fo 


fine a county ſhould be poſſeſſed by men ſo little 


grateful to nature for her bounties ! But their in- 
gratitude is not ſuffered to paſs with impunity. 


Every farmer complains that his crops are not ſuch 


as they have been : the decay is viſible; but the 


cauſe, 
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6 PRACTICE Part I. 
| cauſe, however obvious, is not manifeſt to every 
one, Some few who juſtly aſcribe the decay to 


ſeverity of cropping, have ventured upon ſome 


alterations ; but ſo imperfectly, from the prepoſ- 
ſeſſion of former practice, as to have made no 
conſiderable progreſs. The following rotations, 


held to be improvements upon the former prac- 


tice, will juſtify this obſervation. 


1. After fallow without dung, barley, clover. 


Dung laid on the clover-ſtubble, and after a ſingle 


ploughing, wheat, barley, oats. 

2. After fallow with dung, wheat, barley, 
peaſe, Wheat. 

3. After fallow with dung, wheat, beans hand- 
hoed, wheat, peaſe and beans drilled, wheat with 
dung, barley, clover. Dung laid on the clover- 
ſtubble. Spring- wheat, one furrow before winter, 
and one before ſowing. Turnip broadcaſt, bar- 


ley and graſs. ſeeds for paſture. 


After fallow with dung, wheat, barley with 
clover- ſeed. Clover made hay two years. After 
the ſecond year's crop, fallow and dung for wheat, 
barley, oats, peaſe, oats or wheat, turnip with - 


dung, barley, peaſe, barley, oats. 


Potatoes dunged, wheat, peaſe, 2 and 
nent 


6. After fallow with dung, wheat, oats, 
peaſe or clover, wheat, oats, clover. The 
clover- ſtubble dunged for barley, oats, peaſe 


alter two ſurrows, wheat after one ſurrow. 


. Lincoln barley upon ground opened from 
paſturc-graſs, peaſe, wheat, turnip, barley, clo- 
| ESE Bk  - 48 
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ver. The ſtubble dunged for wheat, beans, bar- 


ley, oats. 

8. After fallow and dung, barley, clover red 
and white for hay, paſture ſeven years, oats, 
peaſe, wheat, barley, oats. 

9. Turnip after lime and dung. Barley, with 


which white clover, yellow clover, ryegraſs, and 
ribwort, are ſown. Paſtured with ſheep ſeven 
years, broken up for oats, drilled beans, barley, 


oats. + 


Theſe rotations are far 5 being orthodox ; 5 
but it is good to be convinced of an error: and. 


when once a reformation is fairly begun, it is to 
be hoped, that the farmers in the beſt county of 


Scotland, will at laſt ſettle in ſuch a rotation of 
Crops, as will prove no leſs beneficial to themſelves 


than to their landlords, 
After ſuch ſevere cenſure wool giedi wake 


| ſome apology for the Eaſt-Lothian farmers. In 


the ſeveral Tours of Young the itinerant farmer, 


are found, in the beſt counties of England, ex- 


amples without end, of rotations no leſs excep- 
tionable than many of thoſe mentioned. 


Where a field is laid down for paſture i in order 


to be recruited, it is commonly left in that ſtate 


many years for it is the univerſal opinion, that 


the longer it lies, the richer it becomes for bear- 
ing corn. This 1 believe to be true; but in or- 
der to determine the mode of cropping, the im- 
portant point is, what upon the whole is the moſt 


. profitable rotation; not what may produce luxu- 


riant Crops at a diſtant period. Upon that point, 


1 have | 


"2 
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I have no heſitation to affirm, that the farmer who 
keeps a field in paſture beyond a certain time, 


loſes every year conſiderably; and that a few lu- 


xuriant crops of corn, after twenty years of paſ- 


ture, and fill more after thirty, will not make up 
the loſs, The novelty of this propoſition will 


diſcredit it with the generality ; but as the ſubject 
is of capital importance in the management of a 


farm, I muſt notwithſtanding hope for a patient 


hearing. Graſs-ſeeds intended for hay, produce 


the weightieſt crop at firſt : were hay to be taken 
many years ſucceſſively without manure, the crops 


would turn exceeding ſcanty. To prevent loſs, 
the farmer confines himſelf to two or three crops; 


and then ſurrenders the field to paſture. The 


ſame happens where a field is laid down with pa- 


ſture-graſſes: the firſt year's paſture is more plen- 
tiful than any of the ſucceeding. For a proof of 
which, a field newly laid down for paſture wilt 
draw a greater rent, than after being paſtured 


ſeven or eight years; if I ſhould ſay double, it 
would not be far from truth. Nor is it difficult 


to aſſign a cauſe for the degeneracy. A tree de- | 
prived of its top, ſpreads into a buſh, and never 


again takes to a head. Graſs plants are ſimilar; 


the beſt crops are always at firſt ; and they leſſen 


gradually, becauſe the plants dwarf gradually. 


Theſe plants have certainly not better famina vi- 


2 than an oak: if the latter turn dwarfiſh by 
having its head lopped off, what can be expected 


from humble vegetables that are cropped every 
day and every hour ? The dwarfing of plants 


how ever 18 confined within a certain limit; other- 
wiſe 


\ 
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wiſe they would in time diſappear altogether. 
But as they never after increaſe in ſize, they can 
not give much food. The food they give, im- 
proves indeed in quality, and turns richer the * 


er it is; which is viſible by the effects of old graſs 


upon milk, butter, beef, and mutton. Old graſs 
is valuable in point of luxury, but far from valua- 


ble in point of profit. The preciſe time when 


graſs ought to yield to corn, depends greatly on 
the nature of the ſoil. Our beſt director is prac- 
tice. I will only venture to ſuggeſt, that clay ſoil 
may, without loſs, be kept in paſture much long- 
er than gravelly or light ſoil. The former being 
retentive of moiſture, preſerves graſs in vigour, 


even during the heat of ſummer: graſs in the 


latter ſoon withers by lack of moiſture. This is 


providential: a light or gravelly ſoil can be cul- 
tivated almoſt in any ſeaſon: clay is extremely 
tickliſn; and where ſucceſsfully laid down for 
| Paſture, one would not be in a hurry to take it up 
again; eſpecially as it maintains more cattle, and 


conſequently receives more dung, than the other 
kind. It is extremely true, that a greater num- 
ber of corn. crops may be ſucceſsfully taken upon 


a fleld that has been long in paſture, than when 
paſtured but a few years. But will the addition- 


al crops of corn overbalance the mean returns 


from old graſs? Far from it. Why not then re- 


| tore a field to corn as ſoon as the paſture begins 


to fail? The corn will quadruple the value of the 


Pe: : the labour indeed and expence 1s great- 


but they will be amply recompenſed by the 
profit 


Though 
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is PRACTICE: th 


Though there can lie no objection againſt this 
mode of cropping with reſpect to profit, a ſpe- 


cious objection may occur with reſpect to the effect 
it has upon the ſoil. It may be ſuſpeQed with 
ſome ſhew of reaſon, that plentiful crops without 


reſt, muſt in time exhauſt the ſoil, unleſs prevent- 
ed by extraordinary manure. Experience is our 


only means for clearing that doubt; but till the 
truth be aſcertained by experience, one would 


not heſitate to venture a mode of cropping that is 
clearly ſo profitable; conſidering, that, at the 
worſt, the ſoil can be reſtored by diligent culture, 

and extraordinary manure. But I ſay more. It 
will be made evident in the ſecond part, that a 
ſoil well pulverized, and yet not too looſe, is what 
affords the greateſt quantity of food to plants. 
Now the mode of cropping above recommended 
is intended to preſerve the ſoil in that ſtate, and 

muſt infallibly anſwer the purpoſe. However 
plentiful therefore the crops may be, this mode of 
_ cropping cannot exhauſt the ſoil. : 
To be obliged to ſtand ſingle againſt all the 


world, would make me tremble like an aſpin 


leaf, were it not impreſſed upon me, that the dif- 
ference is greater in appearance than in reality, 

What I have all along had in view, is a field ſown 
with graſs-ſeeds, not for hay, but for paſture, 
ſuch as white elover, yellow clover, ribwort, rye- 


graſs. The firſt crop of ſuch graſſes is undoubt- 


edly the weightieſt; and there is a diminution in 
quantity annually, till after ſeven or eight years 


there is not half of the food for cattle that was at 


firſt, The plan tecommended above, i is to take 


up 
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up the field at that period; and after a few corn- 
crops, to lay it down again for paſture. The opi- 


nion 1 am oppoſing, is certainly right according 
to the common method of laying down ground 


for graſs. This method is, to ſow the field with 
ryegraſs and red clover, and, after taking hay two 


years, to ſurrender it for paſture. By this me- 
thod, the paſture muſt undoubtedly | be worſt at 
firſt: at the end of the two years the red clover 


is gone, leaving nothing but the ryegraſs, which 
does not occupy the fifth part of the ground. 
The field accordingly is exceedingly, bare for 1 three 


or four years; and is not covered till natural _ 
graſſes ſpring up to fill the place of thoſe that. are 
gone, which, in clay ſoil eſpecially, will be ve 2 


late. From "thin time, the paſture mends as t 


natural graſſes thicken ; and after a certain. pe- 
riod, if they do not improve in quantity, they cer- 


tainly improve in quality. But not to mention, 
that graſſes which thus occaſionally occupy afield, 


axe not equal to ſown graſſes for feeding; what 1 
affirm is, that the farmer pays dear kor them, 
When he muſt ſubmit in the neg, to very ſcanty 


crops. 


ment of a farm. Paſture-graſs, while young, 
maintains many animals; and the field is greatly 
recruited by what they drop: it is even recruited 


by hay-crops, provided the graſs be cut before 
ſeeding. But as old graſs yields little profit, the 


held ought to be taken up for corn when the pa- 
I 5 ute 


If the leſſon here inculcated be ſolidly; founded, 
it muſt produce a great change in the manage- 
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128 PRACTICE Part I. 


Though there can lie no objection againſt this 
mode of cropping with reſpect to profit, a ſpe- 


cious objection may occur with reſpeCt to the effect 


it has upon the ſoil. It may be ſuſpected with 


ſome ſhew of reaſon, that plentiful crops without 
reſt, muſt in time exhauſt the ſoil, unleſs prevent- 


ed by extraordinary manure. Experience | is our 
only means for clearing that doubt; but till the 


truth be aſcertained by experience, one would 
not heſi tate to venture a mode of cropping that is 
clearly ſo profitable; conſidering, that, at the 
worſt, the ſoil can be reſtored by diligent culture, 
and extraordinary manure. But I ſay more. It 
will be made evident in the ſecond part, that a 
ſoil well pulverized, and yet not too looſe, is what 


affords the greateſt quantity of food to plants. 


Now the mode of cropping above recommended 
is intended to preſerve the ſoil in that ſtate, and 
muſt infallibly anſwer the purpoſe. However 


plentiful therefore the crops may be, this mode of 
cropping cannot exhauſt the ſoil. 

To be obliged to ſtand ſingle againft all the 
world, would make me tremble like an aſpin 


leaf, were it not impreſſed upon me, that the dif- 
ference i is greater in appearance than in reality. 
What I have all along had in view, is a field ſown 
with graſs-ſeeds, not for hay, but for paſture, 
ſuch as white clover, yellow clover, ribwort, rye- 
graſs. The firſt crop of ſuch graſſes is undoubt- 
edly the weightieſt; and there is a diminution in 
quantity annually, till after ſeven or eight years 


there is not half of the food for cattle that was at 


firſt, The plan recommended above, is to take 


up 
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up the field at that period; and after a few corn- 
crops, to lay it down again for paſture. The opi- 
nion I am oppoſing, is certainly right according 
| to the common method of laying down ground 
for graſs. This method is, to ſow the field with 


ryegraſs and red clover, and, after taking hay tW W 


years, to ſurrender it for paſture. By. this me- 
thod, the paſture muſt undoubtedly, be worſt at 


fiſt: at the end of the two years the red clover 
is gone, leaving nothing but the ryegraſs, which 


does not occupy the fifth part of the ground, 


The field accordingly is exceedingly bare for three 
or four years; and is not covered till. natural - 
graſles ſpring up to fill the place of thoſe that are 


gone, which, in clay ſoil eſpecially, will be ve 
late. From "this time, the paſture mends a8 = 


natural graſſes thicken; and after a certain be- 
riod, if they do not improve in quantity, they cer- 


tainly improve in quality. But not to mention, 
that graſſes which thus occaſionally occupy a field, 


axe not equal to ſown graſſes for feeding; . what I 


affirm is, that the farmer pays dear for them, 


When he muſt ſubmit! in the! Were to very ſcanty 


Fe RE 
If the leſſon, hang ingen be ſolidly. founded, 


it muſt produce a great change in the manage- 


ment of a farm. Paſture-graſs, while young, 
maintains many animals; and the field is greatly 
recruited by what they drop: it is even recruited 
by hay-crops, provided the graſs be cut before 
ſeeding. But as old graſs yields little profit, the 
field ought to be taken up for corn when the pa- 


* ſture 
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ſture begins to fail; and after a few crops, it ought 
to be laid down again with graſs-ſeeds. Seduced 
by a chimerical notion, that a field, by frequent 
corn-crops, is fatigued and requires reſt, like a 


labouring man or animal, careful farmers give 


long reſt to their fields by paſture, never advert- 
ing "a it affords little profit. Pity it is, that by 
a chimerical notion they ſhould be tantalized, to 
neglect good crops within their reach. It ought 
to be their ſtudy, to improve their ſoil, by ma- 
king it free and alſo retentive of moiſture. * 
they accompliſh theſe ends, they need not be a- 


fraid of exhauſting the foil by cropping *. 
Where a farmer has acceſs to no manure but 
what is his own production, the caſe under conſt- 


deration, there are various rotations of crops, all 
of them good, though perhaps not equally ſo. 1 
ſhall begin with two examples, one in clay, and 

one in free ſoil, each of the farms ninety acres. 


Six acres are to be incloſed for a kitchen- garden, 
in which there muſt be annually a crop of red clo- 
ver, for ſummer- food to the working cattle. As 
there are annually twelve acres in hay, and twelve 


in paſture, a ſingle plough with good cattle will 
be ſufficient to command the remaining hixty 


| Acres. 


As vegetable and cola Gd are equally natural to 
man, it is admirable in Providence, to adjuſt the ſoil he 


| treads on ſo happily to his nature, as to yield him more 
food by a rotation of corn and graſs crops, than if it were 
confined to either. | 


 Rotatim 


ch. 


Barley. 


VII. 


Hay. 
Oats. 


5 Paſture. | 


1975. 
Fallow. 
Wheat. 
.|Peaſe. 
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Rotation in a clay ſoil. 


Wheat. 
Peaſe. 


Barley. 


| Hay. 


Oats. 


Paſture. 


1776. 


Barley. 


Hay. 
Oats. 


I Fallow. 


IFallow. 


Wheat. 


Paſture. 


1997. 
Peaſe. 


Barley. 
Hay. 
Oats. 


| Fallow. 
W heat. 
| Peaſe. | 


Paſture. 


1978. 


1779. 
_ JOats. 

: Fallow. 
[Fallow. 
Wheat. 


Hay. 
Oats. 


Peaſe. 


Barley. 


Paſture. 
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1780. 


[Wheat 


Peaſe. 


Barley, 


Paſture. 


Hay. g ü | 


When the rotation is compleated, this ſeventh 


incloſure having been ſix years in paſture, is ready 
to be taken up for a rotation of crops, which be- 
gins with oats in the year 1781, and proceeds as 
In the ſame year 1781, 


in the ſixth incloſure. 


the fifth incloſure is made paſture ; for which it 


is prepared, by ſowing paſture graſs-ſeeds with 


the barley of the year 1780. And in this manner 
may the rotation be carried on without end. 


Here the labour is equally diſtributed ; and there 
is no hurry nor confuſion. But the chief proper- 
ty of this rotation is, that two culmiferous or 


white-corn crops, are never found together : by a 
due mixture of crops, the ſoil is preſerved in good 
heart without any adventitious manure. 
ſame time, the land is always producing plentiful 


crops : neither hay nor paſture get time to dege- 
The whole dung is laid upon the fallow. 
I 2 ; Every 


nerate. 


At the 
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Every farm that takes a graſs- crop into the ro- 
tation muſt be incloſed, Which is peculiarly neceſ- 
ſary in à clay ſoil, as nothing is more hurtful to 


clay than poaching. 


Rotation in a free ſoil. 


| 1776: 1776. 1977-1 1778-11779: 1780. 


Turnip. Barley. Hay. (Oats. Fallow. Wheat. 


Joſouj 


— 


* 


|Barley. Hay. Oats. [Pallow. Wheat. Turnip. 
3· Hay. . Oats. Fallow. Wheat. Turnip. Barley. 
; Oats. | Fallow., Wheat, Twoip: Barley. Hay. 
5 Ir. now. how. Turnip. [Barley | Tay. | Outs. 


N 


6. Wheat. [Turnip. [Pier Hay. | Oats. Fallow. 


Aae Paſture. [Patture. league. Paſture. Paſture. 


For the next rotation, the ſeventh inclofure is 
taken up for corn, beginning with an oat-crop, 
and proceeding in the order of the fourth inclo- 
ſure; in place of which, the third inclofure is laid 


down for paſture, by ſowing paſture-graffes with 
the laſt crop in that incloſure, being barley. This 
rotation has all the advantages of the former. 
Here the dung is ped on the. turnip: 
crop. 
Me proceed to conſider what rotation is proper 
for carſe clay. The farm I propoſe confiſts of 
teventy-three acres. Nine are to be incloſed for 


a kitchen- 
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a kitchen garden, affording plenty of red clover 
to be cut green for the farm cattle. The remain- 


ing ſixty-four acres each, to be cropped as in the 
following table. 5 


1. [ Beans. Barley. Hay. Oats. 


2. Barley. Hay. Oats. ; Beans. 
1 Hay, Oats. [ Beans. Barley. 


4 fOats. Beans. Barley. „ 


Hers the dung ought to be applied to the To 
ley. 


free ſoil : turnip drilled and dunged, red clover, 
wheat on a ſingle furrow with dung, peaſe, bar- 


ley, potatoes, oats. The following rotation has 
proved ſucceſsful in a ſoil proper for wheat. f. 
Oats with red clover, after fallow, without dung. 
2 Hay. The clover-ſtubble dunged, and wheat 


ſown end £ October with a ſingle furrow. 3. 
Wheat. Peale. 5. Barley. Fallow again. 


Oats are taken, the firſt crop to ſave the dung for | 
—_— — th 


Many other rotations may be cata; keep- 
ing to the rules above laid down. Fallow, for 
example, wheat, peaſe arid beans, barley, cab- 
bage, oats, for clay. Here dung muſt be given 
both to the wheat and cabbage. For free ſoil, 
_ drilled turnip, barley, red clover, wheat upon a 
ſingle furrow, drilled potatoes, oats. Both the 
turnip and potatoes muſt have dung. Another for 
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134 PRACTICE part l. 


the wheat. Oats always thrive on a fallow, though 
without dung; which is not the caſe of barley. 
But barley ſeldom fails after peaſe. In ſtrong 
clay ſoil, the following rotation anſwers. 1. 
Wheat after fallow and dung. 2. Beans ſown un- 
der furrow as early as poſſible. Above the beans, 
ſow peaſe end of March, half a boll per acre, and 
harrow them in. The two grains will ripen at 
the ſame time. 3. Oats or barley on a winter- 
furrow with graſs-ſeeds. 4. Hay for one year or 
two; the ſecond growth paſtured. Lay what 
| dung can be ſpared on the hay-ſtubble, and ſow _ 
wheat with a ſingle furrow. 5. Wheat. 6. Beans 

or peaſe. 7- . Oats. Fallow again. 


CHAP, VIL 


Rraying 8 and Hay Pas s, and STOR- 
ING THEM UP FOR USE. 


88 plants : are ripe when the fie 
is totally white: they are not fully ripe if any 
green ſtreaks remain. Some farmers are of opi- 
nion, that wheat ought to be cut before it is fully 
ripe. Their reaſons are, firſt, that ripe wheat is 
apt to ſhake, and, next, that the flour is not ſo 
good. With reſpect to the laſt, it is contrary to 
nature, that any ſeed can be better in an unripe 
Rate, than when brought to perfection: nor will 
it be found ſo upon trial. With reſpect to the 
8 firſt, 


3 
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firſt, wheat, at the point of perfection, is not 


more apt to ſhake than for ſome days before: the 
| huſk begins not to open till after the ſeed is fully 


ripe; and then the ſuffering the crop to ſtand be- 


comes tickliſn: after the minute of ripening, it 


ſhould be cut down in an inſtant, if poſſible. 


This leads to the hands that are commonly re- 
gaged to cut down corn. In this country, the 


univerſal practice was, to provide a number of 


hands, in proportion to the extent of the crop, 


without regard to the time of ripening. By this 


method, the reapers were often idle for want of 
work ; and what is much worſe, they had often 
more work. than they could overtake, and ripe 


fields were laid open to ſhaking winds. The Lo- 


 thians have long enjoyed weekly markets for 
reapers, where a farmer can provide himſelf with 


the number he wants; and this practice is creep- 


ing into neighbouring ſhires. Where there is no 


opportunity of ſuch markets, ought not neigh- 


_"_ farmers to agree in borrowing and lend- 


g their reapers? The advantage is obvious; 
2 yet I believe it is ſeldom practiſed. 


One ſhould imagine, that a caveat againſt cut- 


ting corn when wet, is unneceſſary ; and from the 


impatience of farmers to prevent ſhaking, no ca- 
veat is more ſo. Why do they not conſider, that 
corn ſtanding, dries in half a day, when in a 


Cloſe ſheaf, the weather muſt be favourable if it 


dry in a month! in moiſt weather it will never 


| dry. 


With 


1436 PR ACT TI C E Part 1. 
With refpe& to the manner of cutting, I muſt 


premiſe, that barley is of all the moſt difficult 


grain to be dried for keeping. Having no huſk, 


rain has eaſy acceſs ; and it has a tendency to mal- 


ten when wet. Where the gtound is properly 
| ſmoothed by rolling, 1 am clear for cutting it 


down with the ſcythe. This manner being more 
expeditious than the fickle, removes it ſooner from 
the danger of wind; and gives a third more ftraw, 
which is a capital article for dung, where a farm 
is at a diſtance from other manure. I except 


- only corn that has lodged ; for there the fickle 


is more convenient than the ſcythe. As it ought 


to be dry when cut, bind it up directly: if al- 


lowed to lie any time in the ſwath, it is apt to be 
diſcoloured. 


Barley ſown with graſs-ſeeds, red clover eſpe- 


cially, requires a different management, Where 


the graſs | iscut along with it, the difficulty is great 


| of getting it ſo dry as to be ventured in a ſtack. 


The cunning way is, to cut the barley with a ſic- 
kle above the clover, ſo as that nothing but clean 


| barley is bound up. Cut with a ſcythe the ſtub- 
ble and graſs : they make excellent winter-food. 


The ſame method is applicable to oats; with this 
only difference, that when the field is expoſed to 
the ſouth-weſt wind, it is leſs neceſſary to bind 
immediately after mowing. | As wheat com- 


monly grows higher than any other grain, it 1s 


difficult to manage it with the ſcythe ; for which 


reaſon the fickle is preferred in England. Peaſe 


and beans grow ſo regularly, as to make the 
fickle neceſlary. 


The 


3 1 1 „ : 
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The beſt way for drying peaſe, is to keep ſe- 


parate the handfuls that are cut : though in this 
way they wet eaſily, they dry as ſoon. In the 


common way of heaping peafe together for com- 


_ poſing a ſheaf, they wet as eaſily, and dry not 
near ſo ſoon. With reſpect to beans, the top of 
the handful laſt cut, ought to be laid on the bot- _ 


tom of the former; which gives ready acceſs to 


the wind. By this method peaſe and beans are 
| ready for the ſtack in half the ordinary time. 
The ſize of the ſheaves onght to be regarded. 
A ſheaf commonly is made as large as can be con- 


tained in two lengths of the corn made into a 
rope. To fave frequent tying, the binder preſſes _ 
it down with his knee, and binds it ſo hard as to- 
tally to exclude the air. If there be any moiſture 


in the crop, which ſeldom fails, a proceſs of fer- 


mentation and putrefaction commences in the 


ſheaf; which is perfected in the ſtack, to the de- 
ſtruction both of corn and ſtraw. How barba- 

Tous and ſtupid is it, to make the ſize of a ſheaf 
depend on the height of the plants! By that 


rule, a wheat-ſheaf is commonly ſo weighty, as to 
be unmanageable by ordinary arms: it requires 


an effort to move it, that frequently burſts the 


knot, and occaſions loſs of grain, beſide the trou- 
ble of a ſecond tying. I have long practiſed te 
following method with ſuccels. My ſheaves are 
never larger than to be contained in one length 
of the plant, cut cloſe to the ground: I admit no 
exception if the plants be above eighteen inches 


high. The binder's arm compreſſes the ſheaf 


ſufficiently, without need of his knee. The addi- 
hs „5 | tional 
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tional hands that this way of binding may require, 
are not to be regarded, compared with the advan- 
tage of drying ſoon. Corn thus managed may be 


ready for the ſtack in a week : it ſeldom in the _ 


ordinary way requires leſs than a fortnight, and 
frequently longer. Of a ſmall ſheaf compreſſed 
by the arm only, the air pervades every part; 
nor is it ſo apt to be unlooſed as a large ſneaf, 
however firmly bound. I omit the gathering of 
ſheaves into ſhocks, becauſe the common method 
is orthodox, which is to place the ſhocks directed 
to the ſouth weſt, in order to reſiſt the force of 
that wind. Five ſheaves on each ſide make a 
ſufficient ſtay ; and a greater number cannot be 
covered with two head-ſheaves. 
Every article is of importance that haſtens the 
operation, in a country like Scotland, ſubjected to 
unequal harveſt-weather ; for which reaſon, the 
moſt expeditious method ſhould be choſen for 
carrying corn from the field to the ſtack-yard. 
Our carriages are generally too ſmall or too large. 
A fledge is a very aukward machine: many hands 
are required, and little progreſs made. Waggons 
and large carts are little leſs dilatory, as they muſt 
and in the yard till unloaded ſheaf by ſheaf. My 
way is, to uſe long carts moveable upan the axle, 
ſo as at once to throw the whole load on the 


ground; which is forked up to the ſtack by a 


hand appointed for that purpoſe. By this me- 

thod, two carts will do the work of four or five. 
It will not be eaſy to convince me, that build- 
ing round ſtacks in the yard is not preferable to 
houſing the corn, There it is ſhut up from the 
Gy alr ; | 
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air; and it muſt be exceedingly dry, if it contract 


not a muſtineſs, which is the firſt ſtep to putre- 
faction. Let me add another circumſtance, which 


wWoculd make a figure were it detached from that 
no mentioned. In the yard, a ſtack is preſerved 


from rats and mice by being ſet on a pedeſtal : 
no method has hitherto been invented, for preſerv- 
ing corn in a houſe from ſuch deſtructive vermin. 
The proper manner of building, is to make every 


ſheaf incline downward from its top to its bot · 


tom. Where the ſheaves are laid horizontally, 
the ſtack will take in rain both above and below. 


The beſt form of a ſtack is that of a cone placed 
on a cylinder; and the top of the cone ſhould 


be formed with three ſheaves drawn to a point. 


If the uper part of the cylinder be a little wider 


than the under, ſo much the better. 


The delaying to cover a ſtack for two or three 
weeks, though common, is however wonderfully : 
abſurd; for if much rain fall in the interim, it is 

beyond the power. of wind to dry the ſtack. Ve- 
getation begun in the external parts, ſhuts out 


the air from the internal; and to prevent a total 


putrefaction, the ſtack muſt be thrown down, and 
_ expoſed to the air, every ſheaf. In order to have 
a ſtack covered the moment it is finiſhed, ſtraw 


and ropes ought to be ready; and the covering 
ought to be ſo thick as to be proof againſt rain. 
Scotland is ſubject not only to floods of rain, 


but to high winds. Good covering guard againſt 
the former, and ropes artfully applied guard a- 


gainſt the latter. I will anſwer for the following 
mode TIKE a hay-rope well twiſted, and ſurround 


the 
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the ſtack with it, two feet or ſo below the top. 
Surround the Rack with another ſuch rope imme- 
diately below the eaſing. Connect theſe two 
with ropes in an up and down poſition, diſtant from 


each other at the eaſing about fiveor fix feet. Then 


ſurround the ſtack with other circular ropes paral- 


tel to the two firſt mentioned, giving them a twiſt 


round every one of thoſe that he up and down, 


by which the whole will be connected together 
in a fort of network. What remains is, to finiſh 


the two feet at the top of the ſtack. Let it be 


covered with bunches of ftraw laid regularly up 


and down; the under part to be put under the 
circular rope firſt mentioned, which will keep it 


faſt, and the upper part be bound by a ſmall rope 
artfully twiſted, commonly called the crown of 
the fac. This method 1s preferable to the com- 


mon way of laying long ropes over the top of the 
ſack, and tying them to the belting-rope z which 
| flattens the top, and makes it take in rain. A 


ſtack covered in the way here deſcribed, will ſtand 
two years ſecure both againſt wind and rain; a 


Notable advantage in this variable climate. So 
much for corn. "Naw for hay. : 


The great aim in making hay is, to preſerve as 


much of the ſap as poſſible. All agree in this; 


and yet differ widely in the means of making 
that aim effectual. To deſcribe all the different 


means might be profitable to the bookſeller ; but 
ihe reader would loſe patience, and gather no in- 


ſtruction. TI ſhall therefore confine myſelf to what 


i think the beſt. A crop of ryegraſs and yellow 


clover ought to be ſpread as cut. A day or two 


after, 
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after, when the dew is evapotated, rake it into a 


number of parallel rows along the field, termed 


wind*rows, for the convenience of putting it up 


into ſmall cocks. After turning the rows once 


and again, make ſmall cocks weighing a ſtone or 
two. At the diſtance of two days or ſo, put two _ 
cocks into one, obſerving always to mix the tops 

and bottoms together, and to take a new place 
for each cock, that the leaſt damage poſſible may 


be done to the graſs. Proceed in putting two 


Cocks into one, till ſufficiently dry for tramp-ricks 
of 100 ſtone each. The eaſieſt way of erecting 
tramp-ricks, is to found a rick in the middle of 
the row of cocks that are to compoſe it. The 
cocks may be carried to the rick by two perſons 
Joining arms together. When all the cocks are 


thus carried to the rick within the diſtance of forty 


ards or fo, the reſt of the cocks will be more 
expeditiouſly carried to therick, by a rope wound 
about them and dragged by a hotſe. Two ropes 
are ſufficient to fecure the ricks from wind, the 
ſhort time they are to ſtand in the field. This 
very year, 1775, ten thouſand ſtone were put into 
tramp-ricks the fourth day after cutting. In a 
country ſo wet as many parts of Scotland are, ex- 
pedition 1s of mighty conſequence in the drying 
both of hay and corn. With reſpe& to hay in- 
tended for horned cattle, it is by the generality 
held an improvement, that it be heated a little in 
the ſtacx. But I violently ſuſpect this doctrine to 
have been invented for excuſing indolent manage- 
ment. Ane ox, it is true, well eat ſuch hay: but 


1 have 
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1 have always found that he prefers ſweet hay; 
and it cannot well be doubted, but that ſuch hay 


is the moſt ſalutary and the moſt nouriſhing. 
The making hay conſiſting chiefly of red clo- 


ver, requires more care. The ſeaſon of cutting 
is the laſt week of June, when it is in full bloom: 


earlier it may be cut, but never later. To cut it 


later, would indeed produce a weightier crop; but 


a late firſt cutting makes the ſecond alſo late, per- 


| haps too late for drying. At the fame time, the 
want of weight in an early firſt cutting, is amply 
compenſated by the weight of the ſecond. 


The additional labour required to make hay of | 


red clover, ariſes from the largeneſs of the ſtem, 
and the hand of the leaves dropping off in mot 
weather. I have tried two methods. One is, to 


let it lie in the ſwath two days, and longer if the 


weather be unfavourable. The ſwaths muſt be 
turned over and over two or three times every 
day, but not unleſs the weather be dry. It will 
then be ready to be put into cocks, containing each 
about two ſtone. After two, three, or four days, 
according to the weather, let two cocks be put 
into one; and ſo on at proper intervals till ready 
for the tramp-rick. The other way, more expe- 


ditious, may be ventured on where ryegraſs is 

gg with the clover. Stir it not the day it is 1 
Turn it in the ſwath the forenoon of the 

= day, and in the afternoon put it up in ſmall 


cocks. The third day, put two cocks into one, 


enlarging every day the cocks till they be: ready 


for the tramp-rick. 


| When 
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When the ſeaſon is too variable for making 


hay of the ſecond growth, mix ſtraw with that 


growth, which will be a ſubſtantial food for cat- 
tle during winter. This is commonly done by 
laying ſtrata of the ſtraw and clover alternately 


in the ſtack. But this method I cannot approve : 
if the ſtrata of clover do not heat, they turn 


mouldy at leaſt, and unpalatable. The better 


way 1s, to mix them carefully with the hand be- 
fore they be put into the ſtack. The dry 
ſtraw imbibes moiſture. from the clover, and pre- 
vents heating · | 

J muſt add in ciara with reſpect to hy of 

' whatever kind, that if the weather be ſo wet as 

to prevent cocking in the ordinary time, there 


ought to be no intermiſſion in turning the fwaths ; 


which will help to evaporate the moiſture, if there 
be any motion in the air; and at the ſame time, 
prevent the ſwaths from ſinking i into the ground | 
among the uncut grad, which never fails to blanch 
Do 


The expence of making an acre of hay, com- 


poſed of ryegraſs and yellow, clover, is, in a tole- 
| Table ſeaſon, from four to fix ſhillings; and from 


ſix to eight if compoſed of red clover. This how- 


ever is an uncertain computation, the expence 


differing greatly in a good or bad ſeaſon. 


1 will not top to give any rule for making hay 
of natural graſs, termed meadow-hay ; becauſe 


in a well-conducted farm there ought to be no 


meadow-hay. This is made evident 1 in the chap- ; 


ter Rotation of Crops. 
In 
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In the yard, a ſtack of hay ought to be an ob- 


long ſquare, if the quantity be greater than to be 


eaſily ſtowed in a round ſtack ; becauſe a ſmaller 


ſurface is expoſed to the air, than in a number of 


round ſtacks. For the ſame reaſon, a ſtack of 


peaſe ought to have the ſame farm, the ſtraw be- 
ing more valuable than that of oats, wheat, or 
bartey. The moment a ſtack is finiſhed, it 


ought to be covered; becaule the ſurface-hay 


is much damaged by withering in dry weather, 
and moiſtening in wet weather, Let it have a pa- 


vilion- roof; for more of it can be covered with 


ſtraw in that ſhape, than when built perpendicu- 
lar at the ends. Let it be roped as directed a- 
bove for corn- ſtacks; with this difference only, 


that in an oblong ſquare the ropes muſt be 


thrown over the top, and tied to the belt- rope 


below. This belt-rope ought to be fixed with 


pins to the ſtack : the reaſon is, that the ropes 


thrown over the ſtack will bag by the ſinking of 


the ſtack, and may be drawn tight by lowerihg 
the belt-rope, and fixing 1 it in its new oo tion with 
the ſame pins. 

The ftems of hops, being long and pooh, 
make excellent ropes; and it will be.a ſaving ar- 


ticle, to propagate a few: yu of that kind for 


that very end. 


A ſtack of ryegraſs hay, a year OY and of a : 
moderate ſize, will weigh, each cubic yard, e 


leven Dutch ſtone. A ſtack of clover-hay in the 
ſame circumſtances weighs ſomewhat leſs. 


I conclude this article with obferving, that till 
lately the man hay was little underſtood in 


Scotland; 


my my A A 
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Scotland; nor to this day is it generally under- 
ſtood. The method was, to expoſe it as much as 
poſſible to the ſun and wind, and never to give it 
reſt till it was ſo dry as to be grindable in a mill, 
and rendered a caput mortuum. The poor ani- 
mals reduced to ſuch food, were truly to be pi- 


conſcience for being idle, becauſe they were edu- 
cated in that way, and knew 1 no RO. 


CHAP 1x 


FEEDINOG FARM-Ca r 7 LE, 


| HavN¼ diſcuſſed the management of corn 
and hay, what naturally follows is, to apply 


them to the maintenance of farm-cattle: for 
to conſider them as the food of human beings, 


falls not Properly under the branch of neu 


ture. 


As in this chapter are contained many different 
matters upon which the profit of a farm greatly 
depends, I wiſh to inculcate what I have to ſay 
Vith perſpicuity. In that view the chapter is di- 

5 vided into five ſections. Green food is the ſub- 


„ C nn 


F ject of the firſt : dry food, of the ſecond : feed- 


tied: is it wonderful that they were too feeble 
for work ? But this made no impreſſion, as the 

| feebleneſs of the cattle was but in proportion to 
the lazineſs of the men. They had no check of 


K mn ing 
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ing for the butcher, of the third: the fourth con- 
tains rules for the wintering of cattle that are not 


intended for immediate ſale; and the fifth, rules 5 
for buying and ſelling cattle and corn. 


1. GERN Fo o b. 


begin this ſection with the ſummer-food of 
farm-horſes. The manner of feeding them dur- 
ing ſummer, is and has been various through 
Scotland: none of them good. Some time ago, 
horſes were fed in balks between ridges of corn, 
which required the attendance of men, and wa- 
ſted much time. In many parts, horſes are re- 
duced to thiſtles; the time of the men being con- 
ſumed in pulling, and of the horſes in eating. In 
ſome places, a part of the common paſture is re- 
ſerved for them, termed hained graſs. The 
man appointed to attend them falls aſleep, and 
ſuffers the horſes to treſpaſs on the corn. Dogs 
are employed to chaſe them from it: they run 
about; and their fatigue is little leſs than when at 
work. To prevent this, the horſes are ſometimes 
tethered on the hained oraſs : the hoſt is loſt, be- 
ing trodden under foot; beſide that they often 
break looſe, and deſtroy the ſtanding corn. The 

leaft exceptionable is a graſs-incloſure ; and yet 

far from deſerving approbation. In the firſt 

place, where the graſs is ſo rank as to fill the hor- 

ſes in the intervals of work, a fourth part at leaſt 

is trodden under foot : the horſes beſide are pe- 
ſtered 1 in hot weather with flies, and cannot feed 


with 
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with eaſe. In the next place, they have no time 


for reſting ; and much time is loſt in laying hold 


of them for the yoke. Laſtly, few incloſures in 


the hands of a tenant, are in ſo good order as to 
keep in horſes when they ſee corn; and if they 
once break out, it 1s 1n vain to think of impri- 


ſoning them after. The approved method to pre- 
vent every inconvenience, is to feed the horſes 


with cut graſs, under cover. In the interval be- 
tween the work of the forenoon and afternoon, 


they can fill the belly in an hour, and have time 
to reſt another hour: nor is a moment loſt 1 in yo- 


| _ king, 


Several plants ſerve this 3 8 lu- 


cern, red clover, white clover, ryegraſs. Red 

z dlover i is the beſt. Sainfoin and lucern early cut 
are excellent food; but when they turn ſtrong 
and reedy, horſes are not fond of them. The diſ- 


advantage of white clover and ryegraſs, is, that, 
being ſmall plants, they are difficult to be collect- 


ed in heaps for food. Red clover is extremely 


luxuriant, it is eaſily collected; and it ought to be 


eaſily collected; for to feed properly a horſe of a 
middle ſize, requires ten ſtone a-day. It flowers 
the firſt week of June; but in rich ſoil it will riſe 
to eighteen inches before flowering. So rapid is 


its growth, that in good ſoil it may be cut thrice 
in a year, and afford over and above ſome paſture. 


. It ſhould be cut in the morning when moiſt with 


dew : it is leſs palatable when cut dry. The cut- 
ting ought to begin long before flowering : that 
all may be cut before it is too old, and that it may 
grow the faſter for a ſecond cutting. Theſe con- 

K ſiderations 


1 N 
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ſiderations are not ſufficiently attended to: people 


are loth to cut till the clover is fully grown; tho 


early cutting will upon the whole afford more 
food, as well as more palatable food, to horſes 
eſpecially, which diflike old clover. I defpair not 


to ſee all the corn farmers in Scotland, depending 


on red clover for the ſummer-food of their cattle; 

and then we ſhall no longer be ſtunned with loud 
complaints commonly thrown out as cxcufes for 
idteneſs : © How can I improve, having no food 


* for my horſes but bare lea or thiſtles ? they 


© cannot work on ſuch food; I cannot ftir a 
© foot.” A horſe works as he is fed: it is ſur- 


priſing what work he will perform upon cut clo- 
ver, without lofing fleſh. Many a ſummer, for 
feven of eight weeks running, have my horſes | 


been daily employed in bringing lime from a 


quarry fifteen Engliſh miles diftant, fed on red 


clover only ; and at the end of the ſeaſon, as 
plump and hearty as at the beginning. Let an- 
other article be conſidered. In every farm, a 
great proportion is left out for paſture, if that can 
be called pafture which affords little or no food. 


A fingle acre of good red clover, will give more 
food than fifteen or twenty ſuch acres. How 
much better might theſe acres be employed in 


bearing profitable crops of corn? 
But a ſkilful farmer will not confine himſelf to 


ted clover for ſummer-food. There are other 


graſſos that ſpring more early, and grow later than 


red clover. Ryegraſs, ribwort, and yellow clo- 


ver, flower a month before red clover, are fully 


ready for cutting you the middle of May, and 
if 
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if cut at that time continue growing, and may be 
cut a fortnight after red clover is gone. To en- 


large the period of green food for cattle, is a de- 


ſireable object in huſbandry. It affords plenty 
of food both early and late, it ſaves pafture-fields in 


ſpring till the graſs cover the ground, which re- 
tains the dew, and ſhelters the graſs-roots from 


withering winds; and it enables the farmer to 
leave his fields rough at the end of the ſeaſon to 


keep out the froſt during winter, inſtead of eat- 
ing them bare, which is the ordinary practice. 
| Now theſe ſalutary effects, all of them, may be 
procured by a very fimple operation; which is, 


to ſow part of the field with ryegraſs, ribwort, 


and yellow clover mixed. Theſe plants are rea- 
dy for being cut the middle of May; and if 
the ſeaſon prove favourable, they may be cut 
again as late as even the middle of November. 
Cut graſs is of all the cheapeſt food, and the 
moſt agreeable to horſes; and therefore to add 
a month of this food, is a valuable improve- 
ment; eſpecially during ſpring, for however nou- 
riſhing dry food may be, yet a horſe put upon 
| green food turns remarkably more * and 5 
A W 


1 I may is axrecable to wiag under one view the erafſes 
mentioned above, with reſpect to me ſeaſon of their . 


and ripening. 


| Ryegraſs ſown in 3 oh corn, hos the year EY 
| lowing, from the 20th to the zoth of April, according to 


the ſoil and ſeaſon. It flowers from the iſt to the xoth of 


June. The flower continues about eight days, falls off, and 
the feed at that time begins to form, The ſeed is ripe 


between 


K 4 „ 
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I proceed to the ſummer- food of horned cat; 


tle. A beaſt that chews the cud, takes in at 


once a large quantity of green food, eſpecially of 
red clover, which is extremely palatable when 
young. 80 large a quantity is apt to ferment 
with the heat of the ſtomach, ſo as ſometimes 
to make the creature burſt, This is conſidered 
as a formidable objection to the feeding horn- 
ed cattle on red clover. But it is eaſily obviat- 


ed, by feeding them in the houſe : ſervants 
will not readily give more than ſufficient, 


when cutting and carrying is a work. of la. 
bour. And red clover ſhould always be cut for 
food; for where cattle have liberty to paſture, 


more is trampled down than 1s eaten. ,* 


any 


between iſt and 10th of July. When it is fully formed, the 
ſtalk begins to turn brown; and more and more ſo till 280 


ſeed fall, which is about the end of July. | 
|  Ribwort ſhoots the laſt week of April. The head in a 
thriving plant is three inches long, full of ſeed, which is 
completely ripe about the 1oth of July. Upon the head are 


found at the ſame time ſeed formed, flowers, and part that 


has not yet flowered. 


Red clover ſhoots from the iſt to the tuch of June and 
in eight days after begins to flower. It continues in 
flower twenty days; and about the end of July the ſeed 


is ripe. The progreſs of white clover is preciſely the ſame. 


Yellow clover thoots the laſt week of April, and flowers 
till Auguſt. On a ſtalk is found at the ſame time, ſeed ripe, 
ſeed half ripe, flowers, and ſhoots juſt beginning. It accord- 


ingly reſembles peaſe, and grows a long time. Its continual 
growing keeps the ſtem full of ſap. The time of cutting 


plants for hay is in the middle of their flowering ; but as 


yellow cloyer flowers much longer than the others mention- 
ed, it affords a greater latitude for cutting without injuring 
the hay. 


— — 
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any rate, burſting may be prevented even when 
cattle are allowed to paſture. Indulge them but 
half an hour or ſo, for two or three days when the 


clover is dry; after which there is no hazard. If 


yellow clover and ribwort be ſown with red clo- 
ver, there is little or no hazard of fermenting to 


ſuch a degree as to be hurtful, White clover is 
no remedy : it ferments 1 in the ſtomach as much 
as red clover. , 


Red clover cut green, is preferable to All other 
food for milk-cows. Being ſoon filled, they have 
much time to reſt, which increaſes the quantity 


of milk. The milk at the ſame time is richer and 
higher coloured, than from any other food. 
Red clover is good food for ſheep; but the cut- 


ting it for them would be too expenſive. White 
clover at the ſame time is their favourite, which is 


never wanting in good ſoil, growing naturally. 


One ſignal advantage of feeding horſes and 


| horned cattle in the houſe during ſummer, is their 


being protected from heat and inſets. And it is 
a ſtill more ſignal advantage, that the dung turns 
to much better account, than when ſcattered du- 
ring ſummer in a paſture- field. Horſe-dung in a 


paſture- field is totally loſt : it dries, and withers a- 


Way, not to mention that its heat burns the graſs 
it falls on. Dung is an article of great import- 


ance, eſpecially in a farm diſtant from other ma- 


nure. And a dunghill, procured by feeding on 
cut graſs, may be conſiderably increaſed by feed- 
ing the cattle with ſtraw ; and by adding to the 
heap every weed that grows in the farm, which at 


any rate ought to be cut, to prevent feeding, 
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The carrying cut graſs from the field to the 

ſtable, is a laborious work ; and the only circum- 
| ſtance that weighs againſt cut graſs in competition 
with paſture. A horſe of a middle ſize will eat 
ten Dutch ſtone daily; ſome go the length of ſe- 
venteen: an ox or a cow will eat eight ſtone. 


Suppoſing in a farm ten horſes, ten oxen, and ſix 
cows: they will conſume 128 ſtone a-day. If 


dhe clover be at any diſtance, that quantity re- 


| quires a cart going continually from morning till 


evening. Computing a cart at three ſhillings per 


day, the expence for the ſix ſummer-months is no 
leſs than L. 25, 48. Even this high expence, is far 
from counterbalancing the advantage of feeding 
cCattle in the houſe. The expence, however, is ſo 


- _ conſiderable, as to make it of importance to leſſen 


it. In that view, I recommend the following 
plan, the purpoſe of which is, to carry cattle to 
their food, inſtead of carrying food to the cattle. 
Erect a moveable ſhed in the field, all of wood, 


the back conſiderably higher than the front, in or- 


der to have a ſloping roof againſt rain. Sixteen 


feet in wideneſs is ſufficient for a beaſt of any ſize; 


the length correſponding to the number of cattle 
that are to be fed. On the back at the heads of 
the cattle, a deal is hung with hinges, to be lifted 
up for throwing food to them. Upon the ground 
along the length of the houſe, three beams are 
laid, croſſed with ſpars an inch diſtant from each 
other, The channel or gutter behind the cattle, 
is lined with adeal in the bottom, and one on each 


fide, to convey the piſs from the cattle to a pit 


filled with rich earth; which 1 hold to be prefera- 
ble 
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ple even to dung itſelf. The three beams co- 


vered with ſpars make a vacuity below, which re- 


ceives the piſs at the firſt inſtance, and preſerves 
the cattle dry. This is an important article in 
feeding cattle, which every animal at liberty is 
fond to procure to itſelf. There is no neceſſity 


for hecks in this ſhed; on the contrary, horſes 


eat more conveniently in the natural way, by 


bending down the neck to food. The only thing 


neceſſary is a board between their fore feet and 
the clover, to ſave it from being trampled under 


foot. It is proper that in a corner a bed be erect- 
ed for a ſervant, to attend the cattle during night. 


The deals of this ſhade muſt be held together with 
wooden nails, ſo as eaſily to be taken down, and 
ſet up again where it may be wanted. Tt ſhould 


be placed at the loweſt part of the field; becauſe 
the clover is more weighty, that the dung it pro- 


duces. It is poſſible to ſet a little ſhed on wheels, 
to be carried from place to place, without being 
taken down; but that will never anſwer for a ſhed 


of thirty or forty yards long. Such a ſhed is pro- 


per in every farm, where red clover is annually 


raiſed in the courſe of cropping; and the expence 


will be the leſs grudg-d, conſidering that it alſo 
anſwers for conſuming turnip and cabbage in win- 


ter. Let the expence be computed of carrying 


| theſe to an immoveable ſhed; and in a farm of 
any extent, it will be found that the expence thus 
ſaved, even in a ſingle year, will equal the coſt off 


the propoſed ſhed. In a ſmall farm, where red 
clover enters not into the rotation of crops, and 


yet is neceſſury for ſummer-fe:ding ; the moſt 


convenient 
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convenient way is, to incloſe fix or ſeven acres as 
near as may be to the farm-offices, upon a part 
of which there always may be a crop of red clo- 
ver in rotation. In that caſe the carriage is a 
trifle. I have only to add, that room ſhould not 
be ſpared; for horſes are hurt as much as horned 
. cattle by being crowded. 
The proper ſeaſons for diſpoſing of cattle fat- 
ted on graſs, are the June markets, and thoſe of 
December and January. With a view to the firſt, 
early graſs ought to be provided, and late graſs 
with a view to the others. In an open winter, 
there is no difficulty to preſerve graſs-cattle fat 
through December and January : in a hard win- 
ter, the addition of a little hay will do. 
Next in order is the feeding cattle in a paſture- 
field. White clover is for paſture the beſt graſs 
known in Britain, being extremely palatable to 
cattle of every kind. Being a native of Britain, 
it propagates itſelf by ſpreading along the ſurface, 
and taking root at every joint. But as this is a 
work of time, it is more profitable to ſtock the 
field with it at once: thirty pounds of ſeed are 
no more than ſufficient for an acre. Good ſeed is 
Veighty, and full, without dimples: it is red 
when hurt in drying. A field intended for paſ- 
ture, requires a mixture of graſſes: every ſpecies 
has its favourite graſs; and when animals of dif- 
ferent kinds feed together, not a ſingle ſtump is 
left. Different graſſes alſo, having different times 
of flowering, keep the chain of food more com- 
plete during the ſeaſon. Ryegraſs for example 
anſwers for ſpring- food better than any other 
plant, 
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plant, and continues longer after autumn. But 


white clover during ſummer holds out better than 


ryegraſs. Different graſſes at the ſame time ex- 
cite the appetite: an ox will leave turnip for cab- 


bage; and after feeding plentifully on both, will 
take kindly to hay or ſtraw. The proper quan- 

| tity of ſeed to an acre intended for immediate paſ- 

ture, is ten pounds white clover, five pounds yel- 


low clover, as much ribbed graſs, and two wheat- 
- firlots of ryegraſs. 


A field proper for paſture, ought to have the 
following properties. It ought to be well aired. 
Second, well watered. Third, well ſheltered. _ 
Fourth, the larger the better. And, laſtly, the 


graſs ought to be ſo rank as to afford a full bite. 


With reſpect to the firſt, a field well aired makes 
cattle feed kindly : in a hot day, they go to the 
higheſt part for freſh air: if they have neither 
freſh air nor water to reſort to, they fret, and loſe 
fleſh. The want however may be ſupplied arti- | 
ficially, by clumps of trees ſcattered through the 
field, to ſhelter them from the ſun. With reſpect 

to the ſecond, plenty of water for drinking is not 


alone ſufficient: there ought to be plenty for bath- 


ing in a hot day: cattle are never more at eaſe in 
ſuch a day, than when they are plunged in water. 
With reſpect to the third, it is not ſufficient that 


cattle be ſheltered againſt heat : ſhelter againſt 
cold 1s {till more neceſſary. By proper manage 
ment, the chain of graſs may be carried on in 


tolerable weather till the end of the ear; but un- 
leſs the cattle be protected from cold blaſt 8, graſs 


will do them little good. The clumps mention- 
: I „ 
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dd planted in the form of a croſs, will afford ſnel- 
ter from whatever quarter the ſtorm comes. With 


regard to the fourth, the field ought to be ſo large 


as to give cattle their natural range. Every ſpe- 
cies of animals that feed on graſs have a natural 
range in feeding; and to confine them within 
narrower bounds, is to them a ſort of impriſon- 
ment. Sheep have a wide range; and ought to 


have, becauſe they delight in ſhort graſs: give 


them eighty or ninety acres, and any fence will 
keep them in: confine them to a field of ſeven or 
eight acres, and it muſt be a very ſtrong fence 
that keeps them in. A range of fifty or ſixty 
| acres is ſufficient for horſes ; and a ſtill narrower 
range for horned cattle. In oppoſition to the field 
deſcribed, advert to cattle cooped up in a ſmall | 
incloſure af eight or nine acres, ſurrounded with 
high hedges. In ſummer they are ſtifled for want 
of air, are peſtered with inſects, and loſe fat in- 
ſtead of gaining. To examine the progreſs of 
fattening, I weighed twenty ſtots the firſt day of 
May and the firſt day of the five ſucceeding 


months. Their quickeſt advance was in May and 
September, being at an average two pounds daily 


each. I could not attribute this to any other 
cauſe, but to leſs heat and fewer infects than in 
the three intermediate months. With reſpe@ to 
the property laſt in order, the benefit of a full 
bite is too obvious to need explanation. 
A A paſture-field bare of graſs in ſpring, having 
no protection againſt withering winds, turns hard 
and unfit for vegetation, eſpecially after wet wea- 
ther. But where a field ſpnngs early, and is co- 
vered 
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vered with graſs before drought ſets in, it con- 
tinues moiſt and tender, by retaining dew and 


keeping out drought. To encourage early graſs 
in ſpring, the field ought to be left rough in win- 


ter; which alſo keeps the ground warm, and pro- 
tects the roots from froſt. 


Ragwort is a troubleſome gueſt, as it never 


fails to infeſt rich paſture- fields: it is not only a 


robber, but overſhadows the graſs, and renders it 
unwholeſome. I am at a loſs however whether to 


call it a weed or an uſeful plant. As it bears no 


ſeed till the third year of its growth, it cannot 
Propagate in land under tillage: in paſture-land, it 
dies indeed after dropping its ſeed, but new plants 
ſpring from that ſeed, and have a ſucceſſion with- 
out end. Many things in appearance noxious, 
have been found uſeful ; of which this plant is an 
inſtance. The ſame means will prevent its noxi- 
ous effects, and make it profitable. Ragwort in 
flower was never ſeen in a field paſtured with 
ſheep. Why? becauſe that animal is exceſſively 
fond of it. Therefore, in every paſture-field, for 


ſome years after it is laid down, there ought to 
be a proportion of ſheep. They prefer ragwort 
before any other vegetable; and experience pro- 
nounces, that every food is wholeſome which an 
animal is fond of. Lincolnſhire ſheep do beſt; 
| becauſe a fence ſufficient for horned cattle, 


is more than ſufficient for them. Sheep are 
ſingular with reſpect alſo to other food. They 
are fond of the tender ſhoots of broom and 
| whins; and no leſs of the fruit of the horſe- 


his 
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The ruſh may be compared to ragwort : it is a 


| troubleſome weed; and yet may be made in ſome 


degree profitable. Whether it ſhould be claſſed 
among the evergreens, appears doubtful from the 


following account of it. It ſprings fix or ſeven 
inches high in April, grows on till Auguſt, when 
the ſeed appears at the fide of the ſtem, five or 
ſix inches below the top. While the ſeed is draw- 
ing toward maturity, the part above withers gra- 

dually; and when the ſeed ripens and falls, the part 


below withers down till within a foot or ſo of the 


ground. That part continues green all winter, 
but dies away before next ſummer. In place of 
the ſtems that thus die, freſh ſtems ariſe, which, 
as obſerved above, make a figure in April. Whe- 
ther theſe ſtems ariſe from ſeed, or from the 
bulky root, or from both, I cannot at preſent de- 
termine. 
As the ruſh is an aquatic, and grows ſo vigo- _ 
rouſly as to deſtroy all other plants, it ought to be 
rooted out if poſſible : not only becauſe it is a bad 


paſture-graſs, but becauſe the infallible way of 


rooting it out is, to lay the ground dry; which 
makes a double improvement. But if this cannot 
be got done at a moderate expence, the reſource 
is, to make all the profit of it that is poſſible. 
If cut in June while young and tender, and dried 
into hay, ruſhes make tolerable winter-food : S 
freſh growth enſues which is proof againſt froſt, 
and is not unſavoury to cattle that run out all 


winter. 
In the month of April, while graſs is Aill fo 
ſhort ; as not to afford a bite to horned cattle, I 


have | 
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have ſeen fourteen cows living on ruſhes. At 
that ſeaſon, they are to horned cattle almoſt as pa- 
latable as red clover. They are 9 when | 


old ; and ſo is even red clover. 
A ſprat is not an evergreen, for it dies away in 


winter. It is an aquatic, like a ruſh, but thrives. 


with a leſs degree of moiſture. It may be of ſome 


uſe for hay when cut in June; and the after 
growth is not unpalatable when eat young. But 


after ſeeding no beaſt will touch 1 it. 


2. DRY FOOD. 


3 


1 proceed now to dry food. As hay is of uſe 
to cattle of every kind, it is a capital object in 


huſbandry ; and not the leſs capital, that in my 


thought it may be carried to greater perfection 


than is commonly done. To give ſatisfaction, we 


muſt enter into an examination of the Afferenc” 


graſſes that are uſed for making hay. Red clover 


is a ſucculent plant, of the leguminous tribe, that 
flowers about the beginning of June, and riſes to 
the height of between three and four feet. Rye- 

_ graſs is a culmiferous plant, dry and ſolid, like o- 


ther plants of that tribe; riſing commonly | in good 


ſoil to four feet, or nearly ſo. It ſhoots the end 


of April or beginning of May; and above all o- 


ther plants haſtens to perfect its ſeed. Yellow 
clover and ribwort, both of them leguminous 
plants, are more tender and ſucculent than rye- 


graſs; but leſs ſo than red clover : they riſe com- 
monly to between three and four feet. They 


ſhoot 
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ſhoot at the ſame time with ryegraſs, but perfect 


their ſeed not altogether ſo ſoon. Ryegraſs, be- 


cauſe of its ſolidity, is of all the beſt food for 
horſes; and next to it, yellow clover and ribwort. 


Horned cattle delight in leguminous plants, red 


clover eſpecially: it is probable that tender graſſes 


are fitteſt for animals that chew the cud. White 
clover blooms and perfects its ſeed at the ſame 


time with red clover: it makes excellent dry food 


for ſheep, but as it ſeldom riſes above eighteen 
inches, it is leſs proper for hay than any of the o- 


thers mentioned; and upon that account, is often 
left out in the mixture of graſſes for hay. 


With reſpect to the time of endurance, red 


clover cannot be depended on for hay longer than 
two years: the third year, it makes at beſt a 
ſcanty crop, and frequently vaniſhes altogether. 
Ryegraſs, ribwort, and yellow clover, ſtand good 
three years. From that time, the product leſſens 
gradually; and after the ſeventh or eighth year 


they afford little paſture. 


The general practice of Britain has been, to 


mix for hay, ryegraſs and red clover with a 


ſmall proportion of white clover; which I be- | 


lieve continues to be the practice in many places. 


I cannot help condemning it, as the child of igno- 


rance or inattention. Two weighty objections 


occur. The firſt is, that when the red clover is fit 
to be cut for hay, which is about the beginning 
of July, the ryegraſs-ſeed is ripe. And what fol- 


lows? the ryegraſs that year grows no more than 


bariey or wheat cut when the ſeed is ripe ; 
= whereas 
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whereas if ryegraſs be cut before the ſeed is form- 
ed, it grows all ſummer, and even all winter, till 
it makes way for new ſhoots in ſpring. It may 
poſſibly be thought, that the ſeed, like that of o- 
ther culmiferous plants, is more than ſufficient to 
make up the ſcantineſs of ſubſequent cuttings ; 


but in drying for hay, moſt of it is loſt, ſome in 


the field, ſome in the ſtack, and ſome in the hay- 


loft; little being left but the dry ſtraw, which 
cattle do not willingly eat. The other objection 


is of ſtill greater weight. After a crop or two of 


hay, the field is ſurrendered to paſture. The red 
clover wears out the ſecond year, leaving nothing 
but the ryegraſs, which continues but another year 
in perfection: and the ſmall proportion of white 


clover has not yet got time to ſpread over the 


field. Thus, after the ſecond year, the paſture 
is but indifferent; and turns worſe and worſe un- 
leſs the field happen to ſtock itſelf with natural 
graſſes. Nor is that all: while the field is but 
half-ſtocked with ſown graſſes, weeds take poſſe(- 


ſion of the vacuities, and accelerate the dwarfing 
of the ryegraſs and white clover. And if the red 


clover happen to be a ſcanty crop the ſecond year, 
it encourages weeds no leſs than a ſcanty _ of 


Peale. 


- Jay hay the beginning of June, when ſtill in 


flower and the ſeed not formed: at that time, be- 


ing full of en they are in perfection for hay. 


L When 


[ venture to ſuggeſt a better plan for hay than 
any I have read of. I pronounce the beſt hay for 
horſes to be a mixture of ryegraſs and yellow clo- 

ver, which flower together, and are fit to be cut 
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When cut ſo early, they grow again vigorouſly, 
and afford a ſecond crop at the end of September; 
or excellent paſture, if the ſeaſon be unfavourable 

for hay. When the firſt cutting is later than be- 


ginning of June, the ſtem turns dry and woody ; 


and much of it is rejected, if a horſe be not ex- 


tremely hungry. But I recommend this to gen- 


tlemen only and farmers, for feeding their own 


horſes. In the view to ſell hay, their profit I ac- 


knowledge will be greater in cutting when the ſeed 


is ripe, becauſe the ſeed is a profitable article. 


The hay, it is true, ſeparate from the ſeed, is no 
better than ſtraw : but that is no objection to a 


ſtabler: for the leſs hay a travelling horſe con- 
| fumes, his profit is the greater. My reaſon for 


. chuſing theſe two plants for hay to horſes is, that, 


of all leguminous plants, yellow clover approaches 
the nearelt in ſolidity to ryegraſs, and that they 
dry well together. Ribwort is left out, as being 
leſs fit for horſes; and where plenty of ſeed is 


given, the two plan ts choſen will make as weighty 
aà crop as the ground can bear. Three wheat fir- 


lots of ryeg aſs, and ten pounds of yellow clover, 


make a ent doze for an acre. And when 
cut early, as it ought to be, the crop mult be very 


_ weighty if the cutting coſt more than eighteen 
Pence per acre. 

For hay to horned cattle, the mixture ought to 
be red clover, yellow . and ribwort. Red 


clover, it is true, falls properly to be cut a little 
later than the other two; but as it is choice food 
tor horned cattle, it is better to ſubmit to 2 ſmall- 
er quantity, than to loſe the foggage of the ohe 

plants 
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plants by cutting them too late. Ten pounds 
red clover, as much ribwort, and four pounds 
yellow clover, are ſufficient for an acre. 8 
A farm horſe during winter requires at leaſt 
' two lippies of oats daily: in ſpring, which affords 
more working hours, they are encreaſed to three. 
The reſt of his food is hay or ſtraw : bean- ſtraw 
is the beſt, peaſe-ſtraw next, and after it good 
oat-ſtraw. Upon that food, a pair of good hor- 
ſes will labour ten hours a-day, and plough an 
acre of cultivated land; or draw on a ſmooth road 
a hundred ſtone in a cart, ſixteen Engliſh miles. 
Such work they can perform ward without loſing 
„ 2 
When too much hay or corn is given to a horſe 
at once, he eats greedily, and is apt to ſurfeit on 
it. On this account, as well as to ſave food, bet- 
ter to give it in ſmall parcels at intervals, in which 
caſe every particle will be eat up clean. Were it 
not for the expence, the beſt way of feeding a - 
| horſe with hay would be, to give it out of the 
hand. As for corn, a horſe, when hungry, is apt 
to ſwallow it without chewing in which caſe it 
paſſes entire without affording nouriſhment. 
Therefore with oats mix chaff or cut ſtraw, which 
require chewing. If that labour be grudged, 
there is an inſtrument contrived for bruiſing oats, 
which has a promiſing appearance. I will net, 
however, venture to recommend it, becauſe : 
have not experienced it. . 
A dairy may be turned to great account. A 
good cow, caring the ſix ſummer-months, will 


L2 give 
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give at a medium twelve Scotch pints of milk 
daily ; the butter of which, with the ſkimmed 
milk, may amount to eighteen pence per day, and 
thirteen pounds ten ſhillings in the ſix months. 
The graſſing of ſuch a cow for that time will not 
coſt above forty ſhillings, which makes eleven 
pounds ten ſhillings of profit. 


* Frzolve for the Bu rcurk. 


 Hornep Sitte continue to grow till they are 
full fix years old; during which time they do not 
_ readily take on fat, nor carry much tallow. The 
proper time to enter them upon fattening food, 1s 
at the age of ſeven. There is an additional rea- 
ſon, that three years work can be got from them, 
5 which 3 in all events will do more than balance the | 
expence of their food. a 
As the demand for butcher- meat in Scotland 

increaſes rapidly, the feeding cattle for the ſnam- 
bles has become an intereſting article to the far- 
mer. Thirty years ago, he had no temptation to 
keep fat on his cattle during winter, becauſe there 
was nothing but ſalt meat during winter and 
ſpring. We have now freſh meat in plenty, all the 

year round; only a little dearer in ſpring; and off 
that circumſtance a provident farmer will avail 
himſclf. The difference of a month, will ſome- 
times add a halfpenny to every pound of beef; 
which, upon an ox of ſixty ſtone, makes fort 
milie for that month's feeding. 
A field ſown with the graſſes above mentioned, 


may be depended on for h from the middle 
To of 
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of April, in a warm ſoil, till the middle of No- 


vember: nor will they fal off till the middle of 


December, if froſt and ſnow keep away. Hay, 
though greatly preferable to ſtraw of any kind, 
yet will not fatten horned cattle for the market 
without green food. It indeed keeps the fat up- 


on them; but adds little or none. It is however 


profitable to feed a fat ox with hay during Win- 


ter; becauſe the additional price got in the ſpring, 


will defray the expence of the hay. Some years 
ago, I fed twelve oxen with hay through winter; 
and though they were not a pound heavier in A- 


pril, I ſold them at that time for double the ſum 
I paid for them. An ox of a middle ſize, eats 


thirty pounds of hay, Dutch weight, in twenty- 


four hours, and drinks forty-eight Scotch pints of 


water. An ox of a latge fize will eat forty 
pounds, and will drink in proportion. 


Of all the beaſts I know, a ſpaved quey is the : 


moſt profitable both for labour and for the butch- 


er. She is little inferior to an ox in ſtrength; but 
much more agile, and conſequently better fitted 


for travel. She will work even till eight years 
old, and ftill be fit for feeding fat. People of de- 
licate taſte prefer that ſort of beef. 

It is a great loſs to have a cow to maintain ie 
| has miſſed calf. The only profit is to feed her 


for the butcher. She feeds the faſtcr after hav- 


ing received the bull. But care muſt be taken 


not to admit the bull, but ſo as that ſhe. may be 


ſold fat three months before the time of calving: 
for — theſe three months ſhe commonly loſes 
fat. 

Conſiderable 
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| Conſiderable profit may be made by feeding 
ſmall cattle bred in the Highlands, purchaſed 
when four years old at a ſmall price, becauſe they 
are unfit for work. This branch of commerce is 
"A well underſtood. 

A ſow1s a profitable animal: it feeds readily 
on cut clover; which, with the offals of the kit- 
.chen, dairy, and barn, prepare it finely for being 
fatted in a ſhort time with more nouriſhing food. 

The feediug of calves for veal is alſo profitable. 
The calf even of a middle ſiʒed cow, after ſucking 
her for ſix weeks, will ſell at a guinea. The 
ſame cow will in fix months feed four calves for 
the butcher, ſometimes more; and after all, will 
give milk two months longer. For making fine 
_ veal, the calf ought to be blooded frequently, 

kept from light, laid clean and dry, and get 
chalk to lick. 

For ſome years kt a a ſhed e upon ld 
= intervals of eight or ten feet, has been uſed 
For ſtall-feeding. Such a ſhed I pronounce to be 
100 cold for our climate. A houſe ſo conſtructed, 

as to avoid the extremities of heat and cold, an- 

ſwers much better. Upon a feed of turnip in 
hard froſt, cattle may be obſerved to contract 
their feet together, and to tremble as in an ague. 
No animal can feed well in diſtreſs. On the o 
ther hand, cattle in a cloſe houſe, and in a hot 
day, may be obſerved panting for want of breath. 
Therefore let the feeding-houſe have many win- 
dovs or aircholes, to be ſhut or opened as occaſion 
requires. 1 

| As 
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As to the time of houſing cattle for feeding, it 
is evident, that as graſs is more eaſily raiſed than 


cabbage or turnip, the longer ſtall- feeding is de- 


layed without loſing fat, the better for the farmer. 


With reſpect to the food proper for ſtall- feed- 
ing, turnip, cabbage, colewort, potatoes, carrot, 


are all proper, and may be raiſed-i in every farm. 
For feeding in perfection, all of them ought to be 
provided: for which there is more than one rea- 


ſon. In the firſt place, variety excites the appe- 


tite: next, ſome of theſe vegetables endure the 
winter better than others: turnip, for example, 
does not anſwer for ſpring-food, ſo well as cabbage 


and colewort. Therefore, as far as is conſiſtent 


with yariety, I would be ſparing of the vegetables 


that are the leaſt hurt by winter. Potatoes an- 


ſwer beſt for the concluding food. If ſufficient 


ſtore be provided, and well preſerved, which is an 
eaſy matter, all complaints of wanting green food 
in ſpring muſt be at an end. Every animal is 


fond of potatoes, not even excepting a horſe. 


They are choice food for miilk-cows, and pro- 
duce plenty of milk, which has no rank taſte 
more than. where fed on hay or graſs. And 
N after all, how many indolent farmers ſtill 


remain, who for want of ſpring · food are forced to 


turn their cattle out to graſs, before it is ready for 


paſture; which not only ſtarves the cattle, but 
lays the graſs-roots open to be parched by ſun 


and wind. One precaution, however, is neceſſary 
with reſpect to graſs in proper condition for paſ- 
ture: ſurrender 1 it not to the cattle at once, which 


would 
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would give a looſeneſs, but for a few days let 
them feed an hour or two only. 

Preparatory to the feeding cattle in the houſe 
with cabbage and turnip, they ought to be made 
acquainted with that food in the field, by getting 
now and then ſmall feeds of it; beginning with 
cabbage, which they ſoon take to as being ſoft, 
and then proceeding to turnip. Without being 
thus prepared, ſome beaſts have been known to 
faſt obſtinately for days, before they would touch 
them. In the houſe, it is common to fill the ſtalls 
at once for ſaving trouble. This is wrong: cat- 
tle are ſo fond of cabbage and turnip after ac- 
quaintance, as to be apt to ſurfeit upon them. A 
hungry horſe, by eating too much corn at a time, 
takes a loathing of that food; and his loathing 
continues for days. Begin with giving a bullock 
one turnip after another, and he will not readily 
ſurfeit. One bullock of ninety ſtone Dutch thus 
fed, ate up thirteen Dutch ſtone before he ſtop- 
ped; and in twenty-four hours he devoured thir- 
ty ſtone. This was the third part of his own 
weight; and every bullock in health will do the 
fame, when thus fed. Therefore, after cleaning 
the turnip, let the feeder begin in the morning 
with throwing a turnip or two to every bullock, 
one after another: let him repeat the doſe till 
they turn ſhy : let him then give them cabbage in 
the ſame manner; and conclude with handfuls of 
hay. When they are thus ſatisfied, prepare them 
a ſoft bed as an invitation to lie 8 Leave 
them to chew the cud and ſleep, till they riſe of 
their own accord. Repeat the doſe as before. 
| As 


Ch. IK. 3. FeevinG Farm CATTLE. 169 
As they grow fat, they will reject the coarſer 


parts of the food; which may be given to win- 
terers, or to ſwine. If the turnip be large, there 


is no danger of giving them whole. But they are 
apt to choke upon ſmall turnip; which therefore 
muſt be cut into ſmall bits that can be eaſily ſwal- 


lowed. A machine to bruiſe turnip for eating 


would be a uſeful invention. 


Theſe inſtructions are calculated to make cattle 

| eat the greateſt quantity poſſible; it being certain, 

that the more a bullock eats with an appetite, the 
ſooner he grows fat. It is bad economy to ſpare 

food in this caſe: a certain quantity daily is re- 
quiſite to preſerve a beaſt from falling away; and 
an addition is neceſſary to put fat on him. There- 


fore the ſooner he is fatted, the greater propor- 


tion of what is neceſſary for bare maintenance, . 


| | ſaved. 


Io keep cattle clean, and well littered, is to 

them half food; and this may be eaſily . 

ſhed: eonſtructed as deſcribed above. Let them 
be combed every day, waſhed with water every 

week, and bledevery month; for theſe all contri- 
bute to fattening. 


Moſt of the cattle in this country ſold to the 


| butcher, are fed upon graſs, and ſold in Novem- 


ber at two pence per pound, or two pence half- 


penny. But as the profit here is very ſmall, a 


farmer who is ſtudious of his intereſt, will have a 
proviſion of cabbage and turnip for winter, in or- 


der to ſell his cattle at double price in ſpring. 


It has become a pretty general practice, to feed 
cattle in the field with turnip, cabbage, and other 


annual 


t- 

& 

[ 
. 
| 

* 

** 

* 

3 

| 3 


- 3 I 
— mare nee = — : — 2 
— AC en * — - > * 2 
— — r . — — — "a VE 
4 — 2 — —_— — ora — — — — ——_— — — — 
. — — — — te rt ge Ne ON 
— —— LA IEEE — 
. 25 YT, ih 
oy them On a 


- — MED SH HL Td IS 
- * — — wu a IR N n 
— _ — on ——— 
r 
— 2 PEO p — TITS 


%% er - Bats. 
annual greens. There is not another way of fat- | 
tening cattle ſo cheap; nor another way by which 
fo much dung can be raiſed in a farm. Theſe 
are important objects. But what I chiefly inſiſt 
on is, that there is not within the invention of 


man, a more effectual method for improving a 
gravelly or ſandy ſoil. Nothing indeed is more 


hurtful to clay or rank loam than poaching , but 
the poaching a light ſoil takes away the pores, 


makes the earth more compact, and more reten- 
tive of moiſture. A crop of turnip or cabbage 


on ſtiff land, ought not to be fed in the field; but 
In a ſhed, ſuch as above deſcribed, or in an ad- 


jacent dry fiel. | 5 
To be ſucceſsful in this article, let cattle be 


choſen that have been accuſtomed to run out in 
winter. Cattle that have been always houſed in 
winter, are too tender for field-feeding : they will 


never turn fate. 
There requires more management in feeding 


cattle with cabbage and turnip, in the field, than 
is commonly practiſead. What muſt one think of 
the flovenly method of turning cattle into a tur- 
nip- field, to feed at random? ] hope this is rare; 
but another method is not rare, which is, to in- 
clofe with flakes a portion of the field, and with- 
in that ſmall ſpace to confine the cattle. Is it not 
obvious, that by dunging, piſſing, trampling, a 
great part of the turnip muſt be loſt, or become 
nauſeous? To prevent that loſs, I have always 
practiſed the following method. Suppoſing the 
incloſure to bc an oblong ſquare, which is the 
_ moſt convenient for flakes, begin at one of the 


ſhort 
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' ſhort ſides, and from the fence throw the turnip 
towards the middle of the field, clearing as much 


ground as can be done at one throw, which may 
be thirteen or fourteen feet. Separate this vacant 


incline inward to the field, which will prevent the 


| ſame breadth with the former, by throwing over 
to the cattle the turnip that grow there. Remove 
the flakes to the fide of the growing turnip, and 


give the cattle no other bed, would greatly retard 
the progreſs of fattening ; an adjacent graſs-field is 


tening, than alternate green and dry food. 


Froſt is the only enemy to this manner of feed- 
ing. In froſt, the digging up the turnip is expen- 


five; and they give the cattle a looſeneſs, which 


1 makes them lean inſtead of fat. Hard froſt de- 
ſtroys the turnip altogether. I have tried ſeveral 
preventives. At the corner of a field, I built in 

a ſtack all the turnip that grew on four acres. 
They remained entire ſix weeks; but after that 


ſpace from the turnip by flakes. Let the flakes 


cattle from rubbing them down. Introduce the 
cattle | into this void ſpace, and begin with throw- 
| Ing over to them, from time to time, the turnip 
that were taken up, ſo ſparingly that they may 
cat without trampling them under foot. After 
theſe are clean eat up, clear another ſtrip of the 


go on till the field be eat up. In this manner the 
whole field will be knead and poached, ſo as total- 
a ly to alter the texture of the ſoil. But becauſe to 


_ neceſſary, in which they ſhould be put every 
night for a dry bed. In this graſs field place 
| hecks, for feeding the cattle with hay or ſtraw, 
as nothing contributes more to expeditious fat- 
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time, they began to ſprout, eſpecially about the 
centre, which exhauſted the turnip, and rendered 
them leſs palatable. I tried another method ; 
which was, to fill a large houſe with turnip, on the 
firſt appearance of froſt. The warmth of the 
houfe made them ſprout ſooner than in the for- 
mer way. I made a third experiment; which 
was, to dig a pit in the field fir: or ſeven feet deep, 
Where! ſtowed the turnip and covered them with 
three feet of earth, reckoning that this would 
; prevent Vegetation. But they ſprouted as ſoon as 
In the houſe, A fourth experiment was, to build 
in the field what would fill two large carts, co- 
vering the heap with ferns or ſtraw. In this ſi- 
tuation, they were longer of ſprouting ; but they 
were more expoſed to froſt. Upon the whole, 
the beft method, as appears to me, is to ſtore up 
in a houſe as many turnip as will ſerve the cattle 
a a fortnight. Becauſe after that time they begin to 
wither, give them to the cattle though the wea- 
ther be freſh ; and then fill the houſe again. This 
is a reſource againft - a fortnight's froſt ; and as a 
farther reſource, a few heaps may be collected i in 
the field, ready at hand if froſt ſet in. The ſame 
method-may be taken with cabbage. Carrots 
are Preſerved by taking them up, and burying 
them in ſand. Potatoes being more hurt by froſt 
than any other root, they ought to be ſtored up 
in a houſe, and covered with dry ſtraw preſſed 
down with litter. But here a precaution is neceſ- 
ſary. If allowed to lie too long in their winter- 
quarters, they will ſprout, and be uſeleſs. There- 
fore, as s ſoon as the froſt 1 is over in ſpring, they 
muſt 
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muſt be expoſed to the ſun and air till perfectly > | 


dry ; and then laid up where there | is a free cir- 
culation of air. 
Cabbage and turnip give . taſte to but- 


cher-meat, eſpecially when not intermixed with _ 


dry food. But the remedy is eaſy : give nothing 
but dry food for a few days before they are de- 
livered to the butcher. The intermixing dry food 
with turnip and cabbage in feeding milk-cows, 
ought never to be omitted ; becauſe theſe plants 
alone give a nauſeous taſte to the milk, cream, 
and butter. 
:. THE feeding cattle with turnip and cabbage i in 
the field, is an intereſting article. There are few 
farms but what are fit for raiſing green food of 
one kind or other; and by far the greater part | 
are fit for every kind. Light ſoil is fit for turnip, 
both light and loamy ſoil for potatoes, de ep ſoil 
for carrots, and ſtrong ſoil for cabbage. For a 
| dozen of years back, the ordinary profit of ſuch 
feeding from the end of November to the end 
of March, has been to double the price of the 
cattle ; which affords a very handſome rent for 
the land. Nor do I reckon this the capital part: 
the gain is ſtill greater by the improvement of the 
foil. No other method is ſo effectual to convert 
light porous foil into what is firm and heavy, than 
the poaching of cattle during winter. To compare 
it with a manure that is exhauſted by cropping, 
would not do it juſtice. It alters and improves 
the ſoil like clay-marl; and thefe two are the 
only means I am acquainted with, to produce a 
new ſoil equal to one originally rich. There are 
2 frw 
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few ſoils indeed but what may be hurt by crop- 
ping; but a ſoil ſo improved, can never be hurt 
ſo much by cropping, as to be reduced to its ori- 
ginal poor ſtate. After ſuch a winter- feeding, it 


would ſurpriſe one, to find ground formerly ſo looſe 


as not to hold together, become now ſo ſolid as 


to be raiſed by the plough in ſolid maſſes. This 
way of feeding cattle, is at the ſame time a good 


dunging to the field, equal at leaſt to an ordi- 
nary dunging from a dunghill. The cattle eva- 


cuate abundantly, and what drops from them 


given above with reſpect to horned cattle. But 


as ſheep are better protected againſt cold, there 


is the leſs neceſſity of providing a ſhed for them. 


To fave the turnip, flakes ought to be uſed ; and 
a dry bed is ſtill more neceſſary to them hn to 
| horned cattle. Their dry food ought to be white- 
clover hay, or unthreſhed fitches ; both of which 


they delight in. White-clover hay, however, 


without corn or green food, will not fatten ſheep 
for the butcher. In froſt and ſnow, ſheep ſhould 
always be ſupplied with hay or other dry food; 
which prepares them for green food the end of 
March; at which time a few weeks of ryegraſs 


will make them ready for the market, at the dear- 
eſt time of the year. 


Where ſheep are fed in the houſe, which is Gl 


dom done except for the uſe of a family, they 
ought to be mee by rails from each other; 


other- 


mixes intimately with the ſoil : not a particle is 
3 
I )hbe feeding S fleep on turnip and 3 ought 
to be delayed as long as poſſible, for the reaſon 
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otherwiſe the ſtrongeſt wedder will oppreſs the 
reſt. They muſt be ſhorn when put up to feed, 
and be always kept clean. There muſt be a heck 


for holding hay, a place for the turnip or cabbage, 
and a rip of oats be hung up within their reach. 


A ſheep, like an ox, eats of turnip the third of its 


don weight in twenty-four hours. The beſt age 
for feeding wethers is four or five : ſhort of that 
age they feed not ſo kindly, nor tallow ſo well. 
Some land is fitted for feeding; ſome for breed- 
ing only. A farmer who poſſeſſes rich land, buys 
lean cattle from the breeder, and fattens them for 5 
the butcher: 


4 Tux WINTERING or Crank NO IN- 
TENDED FOR IMMEDIATE SALE. 


Tur food proper for lich cattle 3 is, firſt, coarſe 

' graſs that they refuſe to eat during fanmer, when 
they have better food. Second, "firaw or coarſe 
hay; and, laſt, what is left by milk-cows, by 
| beaſts ſtall- fed, or by working oxen and horſes, 
With reſpect to the firſt, the common but very 

improper method 1s, to let them go at large in 

the field; and in froſt and ſnow to give them 

food in hecks. By this methods the dung is al- 


moſt entirely loſt; and unleſs the field happen to 


be well ſheltered; which ſeldom is the caſe, Scot- 
land is a climate too cold for ſuch management. 
This is verified in our Highland cattle, which ne- 
ver arrive at half their ſize; not ſo much from 
want of food, as from pierci ing cold in a moun- 
tainous 
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tainous country. To remedy both theſe evils, an 
open ſhed ſhould be erected in the field, or ſhelter 


5 to the cattle in a ſtorm; and this ſhed ſhould be 
in the moſt ſheltered ſpot, fronting the ſouth. To 


preſerve the food given them during froſt and 
ſnow, a heck ſhould be put up in the ſhed, and 


the dung be carefully collected from time to time. 
It is evident from what is ſaid, that no cattle are 
fit to be managed in this manner, but what have 
been accuſtomed to lie out all winter. 


Where there is no coarſe graſs for winter-feed- 
ing, the ordinary method to feed winterers is in 


a dung-yard with ſtraw, the half of which, trod- 


den down with the foot, turns to no account. 
The more provident farmers {et up a heck in the 
yard, which ſaves ſome of the ſtraw that is loſt 


the other way. 


This method, though common, lies open to 
many objections : firſt, it is ſtill too cold for win- 
ter; next, much good food is deſtroyed by it; 


and, third, the dung, by trampling of the cattle, 


is kept from rotting. This matter is intereſting, 


and I beg the reader's attention, while I endea- 


vour to verify theſe propoſitions. With reſpect 


to the firſt, the ſhelter of a yard is far from being 
| ſufficient to preſerve cattle in a kindly heat, du- 
ring froſty weather. Such an incloſure is ſubjeRt 
to whirling winds, which pinch the cattle even in 
freſh weather. Obſerve, that when cattle are 


brought from a warmer climate to mend the 


breed, every one is ſenſible, that during winter a 


warm houſe, and plenty of food, ſhould be pro- 


vided for them. A cow when thus treated gives 
| more 


Ch. IX. 4. FeeDING FarM-CATTLA 177 


more milk, and a beaſt intended for the butcher 
goes ſooner to fat. To anſwer theſe purpoſes, I 
believe it will be found, that the nearer the air 
approaches to the heat of the blood, the cattle 
will thrive the better. That cattle fed in a yard 
_ deſtroy much ſtraw, is obvious to ocular inſpec- 
tion. Even when ſtraw is put into a heck, one 
| beaſt no ſooner draws out a mouthful, than he is 
puſhed away by another, and loſes in his hurry 
part of what he draws from the heck : none of 
them are ſuffered to feed peaceably or quietly, 
The third propoſition is the moſt important of all. 
 Half-rotten dung trodden under foot, and knead- 
ed together by the cattle, excludes the air totally 
from the inner parts of the heap; and it is a truth 
indiſputable, that there never can be any putre- 
faction where there is no air. Putrefaction can- 
not go on without moiſture, and as little without 
air. Put a ſpoonful of cream in an exhauſted re- 
ceiver; and after a year it will come out as 
| ſweet as when put in. When a dunghill, after 
heating, turns cool again, turn it over and admit 
freſh air, it heats a ſecond time : a ſtake driven 
into an open gravelly ſoil, which admits air into 
| every pore, rots ſooner than even in a wet clay- 
ſoil that excludes air. 
From theſe Dennie I conclude with firmneſs, 
that the beſt way of feeding winterers is in a 
houſe where there is free ventilation ; indulging 
them only an hour or two in the field when let 
out to water, more or leſs according to the wea- 
ther, I know many judicious farmers, who pre- 
ker the feeding on a dunghill, with an open ſhed 
M to 
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to retire to in a ſtorm; and they even hold, that 
the treading of cattle on a dunghill contributes to 


its putrefaction. I flatter myſelf that I have diſ- 


covered the reaſon of this opinion. The practice 
is, to throw quantities of dry ſtraw from time to 


time on the dunghill, part of which is eaten by 
the cattle, and the reſt trodden under foot. 
Straw is claſtic, and when laid on a dunghill dry, 
it admits too much air; in which caſe the dung- 
hill gains by being trodden on. But where all 
the ſtraw is uſed, either in food or in litter, 
and none of it carried to the dunghill till it be half 
putrefied , it claps cloſe enough of itſelf ; it be- 


comes too compact by being trodden upon; and 


the air is excluded al together, which obſtructs 
putrefaction no leſs than too much air. A pro- 


vident farmer will never waſte his ſtraw, by throw- 


ing it on a dunghill: he will provide as many 
winterers, as to conſume all the ſtraw that is to 
ſpare from his working cattle. I add, that ſup- 


poſing winterers to be as comfortably put up in a 


farm-yard as in a houſe, the latter however ought 
to be preferred; firſt, becauſe it ſaves ſtraw, and 
the beaſls are more regularly fed ; next, that it 


is a better way of having a dunghill well putre- 


fed; and, laſtly, that the urine of the cattle can 


be wholly preſerved; whereas in a farm-yard al! 


is loft but what happens to fall on the dunghill. 


5. Ru Ls 
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5. Rulzs FOR BUYING AND SELLING 
CarTLE AND Corn: 


Tur common and conſtant way is, to ſell cattle 


by the eye; which is far from being equal between 


the farmer and the butcher. The former has but 


a very uncertain gueſs of the weight; the latter, 


who is dealing the year round, can gueſs very 
near. Fair commerce is in general the moſt be- 
neficial; and every thing that approaches to 


chance or gaming is hurtful. To bring on a per- 


fect equality between the ſeller and buyer, I pro- 


poſe, that every beaſt ſhould be ſold by weight, 


and that the weight ſhould be aſcertained by a ba- 


lance. The moſt convenient one I know is a 


ſteel-yard, being the fitteſt for weighing heavy 


goods; and a ſteel-yard I have uſed with caſe and 
ſucceſs many years. : 


But it is not ſufficient to have the weight of a 


living beaſt aſcertained. Different parts are very 
different in their value; and there is a rule . 


aſcertaining the proportion of theſe different parts, 


by which their weight may be known, almoſt 
with equal certainty as the weight of the whole 


beaſt. My experience goes no farther than to 
Seoteh cattle fold fat, to which the following 
proportions will nearly anſwer. The four quar- 


ters make the half of the weight of the bullock. 
The ſkin is the eighteenth part. The tallow the 


twelfth part. Theſe make twenty-three thirty- 
Iixths of the whole; and the head, feet, tripe, 
E = blood, 


%% BANG en : flat 
blood, &c. make the remainder, being a third 


part and a little more. Theſe offals never fell by 
weight, but at a certain proportion of the weight 


of the beaſt. They commonly draw ten ſhillings 
and ſtxpence when the bullock weighs a hundred 


ſtone Dutch; and ſo in proportion. 
I ᷑beſe particulars adjuſted, the next thing the 
ſeller is to inform himſelf of, is the price of but- 


cher-meat in the market, of tallow, and of hides. 
Suppoſing the bullock T have to ſell is ſeventy-two 
ſtone living weight, the four quarters make thir- 


ty ſix ſtone, which at 48. per ſtone, or 3d. per 
pound, amount to L. J, 4. The hide is worth 
168. at 48. per ſtone; and the tallow be- 


ing 58. 4 d. the Kone, is worth L. 1, 12 8. 
Sterling. The offals, according to the proportion 
above mentioned, will give 7s. 6d.; and by that 
computation the value of the bullock is L. 9, 
198. 6d: This anſwers to 2 8. ged. per ſtone 
living weight. And therefore, if the butcher 


agree to give me that fum per None. no more is 
neceſſary to aſcertain the price of the whole car- 
go, than to weigh the beaſts by threes or fours as 


the ſcale can hold them. Out of this ſum how- 
ever muſt be deducted the butcher” 5 profit, which 


855 cannot be much leſs than 5 per cent. 
Tb weighing cattle alive anſwers another im- 


portant purpoſe ; which is, to diſcover whether 


the feedcr gets the value X the food by the ad- 
ditional weight of the heaſt. For example, the 


food of a bullock coſts gd. per day, or 4s. 3d. 
per week, If the bullock do not take on two. 
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ſtone per week, the keeper i is a loſer ; and there 
is no excuſe for keeping the beaſt on hand, 
unleſs perhaps in expectation of a ning mar- 
„ 


There is 3 advantage of regulating the 


price of cattle by living weight. Where a but- 
cher buys by the lump, and bargains that he 


is to take away the beaſt at a day certain, the 


vender is tempted to be ſparing of food. But 
ſuppoſing the beaſt to be ſold by living weight, 
it is the intereſt of the ſeller to make it as fat as 
Poſſible. „ 

The ſame rule in ſelling | is applicable to 8 
The four quarters make half of the living weight, 


the ſkin the eleventh part, the tallow the tenth. 


part, the offals ſomewhat leſs than the third 


part. But computing the prices that theſe parti- 
culars ſell for in the market, the amount will not 


be the value of the ſheep, becauſe the wool alſo 
muſt be taken under conſideration. The wool 
from ſhearing-time to Lammas is of little value, 
At the end af December the value is the half of a 
full-grown fleece, A Linton, Ochill, or Lam- 


mermuir wedder, at the age of four, carries a 
fleece weighing at a medium two pounds eight 


| ounces, valued at gd. per pound when not tar- 
red, which makes the value of a fleece at clip- 


ping: time, 18. 108d. Sterling. At the end of 
December it is 11d. “. Thus in a ſcore 


of 


* As the wool of ſheep degenerates into hair in both ex- 


tremes of heat and cold, ſmearing is a remedy in a cold 
climate. It alfo kills vermin, and makes a ſheep take on 
| fat five or fix weeks ſooner than jt Would do otherwiſe. 


Some | 
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1 PRACTICE: Fatt. 
of wedders to ſell at the end of December, each 
of which weighs fix ſtone fourteen pounds Dutch 


weight, I want to know what they are worth per 
head. 


. The four quarters weighing 55 


pounds, is, at 3d. per pound, . of 13 9 | 


2. The value of the wool as above 
112d. to which muſt be added 
10d. as the value of the ſkin, inde, o I grr 
2. The tallow being the tenth part j 
of the weight, makes 11 pounds, 


which, at 4d. per pound, is = 0 13 


4. The offals are not ſold by weight, 
but are commonly valued 0 88 


The fur, L. 1 O 2% 


This price anſwers to 2s. 1 1 rd. Sterling per 
ſtone living weight. And if the butcher agree 
to give that Price, the value of any particular 

beaſt 


: Some miles N Cheviot- hills, none but een of a year 


old are ſmeared : elder ſheep are reckoned ſufficiently ſtrong. 
to endure the cold without it. But there black ſheep of 
all ages are ſmeared, becauſe black wool is not diſco- 
loured by ſmearing. In the north of Scotland imeariog i 


is not known. 


Wool ſhorn 1 after a ſheep i is . never 
turns white. A kind of oil, termed gleets, perſpires from 
the animal, and contributes to whiten the wool in ſcour- 
ing. Therefore, where waſhing is neceſſary, delay ſhearing 


for a fortnight, that the wool may again be covered with 
gleet. 
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beaſt may be determined by weighing him as 
above. 
From this muſt be deducted the butcher's pro- | 
fit at 5 per cent. or under, as can be agreed. 
N. B. An animal weighs more or leſs as his bel- 
ly is more or leſs full, The above proportions 
were made out when the ſheep and horned cattle 
were weighed at eleven o'clock forenoon. 


Havinc diſcuſſed cattle, I proceed to corn. 
The variety of meaſures in ſelling and buying 
corn, has been time out of mind a juſt. cauſe of 

© complaint in Scotland, as well as other countries; 
and it is indeed an inlet to many frauds. And 

Vet, were all the meaſures uſed in Scotland reduc- 

ed to the Linlithgow ſtandard, there would how- 

ever remain a great inconvenience in ſelling grain 
by meaſure; for of all commodities, it is the leaſt 
proper to be ſold in that manner. The quality 
of grain differs widely in different ſoils, and even 
in the ſame ſoil by good or bad culture. One 
boll of barley weighs twenty-one Dutch ſtone, 
another only fifteen. One boll of oats weighs fif- 
teen ſtone, another, only eleven. The ſame dif- 
ference is obſeryable in other grain. 
There is another objection againſt inn by 
meaſure. The ſlovenly farmer is ſatisfied with 
bulk, without any regard to the quality of his 

5 grain: whereas, were it the rule to ſell by weight, 
it would make the farmer doubly attentive to the 

dreſſing of his land, in order to yes the 


weightieſt grain. N 
. Beſide 
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Beſide weight, another circumſtance enters in- 
to conſideration for aſcertaining the value of 


grain; which is, the Proportion of the huſk to 
the kernel, 


Middling wheat weighs per boll fourtean Dutch 


ſtone; of which the huſk makes the ſeven th part, 
or two Dutch ſtone K. 


Muiddling barley weighs per boll cighteen Dutch 
ſtone ; of which the huſk weighs one ſtone four 


pounds, 


Middling oats weigh per boll fourteen Dutch 
ſtone, of which the huſk weighs ſix ſtone. 
= Middling beans weigh per boll fifteen ſtone 

eight pounds Dutch weight, of which the huſk 3 


weighs but eight pounds, . 
And the ſame FIC holds as to peaſe. 


Fo HAP, * 


CoLTurs or OTHER PLANTS PROPER FOR 


A FARM, 


Tas: E are many aſeful plan ts propagated by 


curious farmers that do not anſwer for food. 85 


I confine myſelf | to three, the moſt common, 
and 


5 . B. Four firlots of ingles is 3 equal to ſix 


firlots of wheat, both Linlithgow meaſure. The mea- 


ſure of ont, beans, and Fal is thy ſame with that of 
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and at the ſame time the moſt uſeful ; foreſt- 

trees, flax, hops. I begin with foreſt-trees, as the 
moſt complex. i 


FOR ES T-TREES, 


c . the great quantity of waſte 
land in Scotland, fit only for bearing trees, and 
the eaſineſs of tranſporting them by navigable 


arms of the ſea, one cannot but regret the indo- 
lence of our forefathers, who neglected that profi- 
table branch of commerce, and left us to the ne- 
ceſſity of ourcliafing foreign timber for every uſe 


in life. The Commiſſioners of the annexed eſtates, 
deeply ſenſible of this negle&, have beſtowed li- 


berally to raiſe plantations every where in the 
King's eſtates. Their laudable example has ani- 
mated many land-proprietors, to benefit them- 


ſelves and their country by the ſame means. The 


ſpirit of planting is rouſed; and there ſeems little 
doubt of its ſpreading wider and wider, till this 


country be provided with timber for its own con- 
ſumpt at leaſt, if not for exportation. As an au- 
' thor, I am fond to do all in my power to keep up 
that ſpirit : and in that view, the preſent chapter 
on the culture of foreſt-trees, will, I hope, be well 


received. A regular treatiſe upon the ſubject 
would require a volume ; but as I muſt con tract 
what 1 have to ſay within the nutſhell of a chap- 


ter, 
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16 PRACTICE. Part]. 
ter, I ſhall ſtudy brevity, and mention nothing 


but what appears material, 
Trees are propagated by ſeed, by cuttings, by 


layers, and by CA 


1. "Karone 198 by SEED» 


The propagating trees by ſeed is nature's me- 
thod. One inconvenience it has, that the trees 
thus raiſed are not always the ſame with the pa- 

rent plant : though they are of the ſame ſpecies, 


they copy not always its varieties. 


What follows will enable us to judge of the 
maturity of ſeed. Seed incloſed in a capſula, in 
a pod, or in a cone, is ripe when the covering 
opens by the heat of the ſun. The ſeed of a 
-fruit-tree is ripe when it no longer adheres to the 
fruit; and where unripe fruit is pulled, the ſeed 
ripens with it. In general, ſeed is ripe. when it 


ſinks in water hay the bottom. 


The ſeed of the Scotch elm ripens before the 
middle of June. The beſt way of gathering it is, 
to ſhake the tree gently: the ripeſt ſeed falls firſt, 


which may be gathered in a ſheet laid at the root 


of the tree. 


The ſeed of the aſh and of the 3 may hie 


put into the ground without being taken out t of 
its capſula. 


The beſt way £ opening the cones of pine, fir, 
&c. is to expoſe them in boxes to ſun and dew. 


The drying them in a kiln is apt to deſtroy the 
germ. The cones of the larix are at their full 
ſize in autumn: but the ſeed | is not ſo early ripe. 


Hay 
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Delay gathering them till March or April, when 
they begin to drop from the tree. Cut off a part 


ol the cone next the ſtalk, which will render it 
eaſy to ſeparate the quarters: the ripeſt ſeed falls 
out upon ſhaking the cone with the hand. 


The ſeed of the birch, the willow, the poplar, 


the alder, being very wall, i is not eaſily gathered: 


ſtir the ground about theſe trees, and it will ſoon 


be filled with young plants. With reſpect to the 


ſeed of the birch and aſh, it is ſingular, that when 
dropt from the tree, no ſced takes root ſo readily; - 
et when gathered, and ſcattered with the hand, 


it ſeldom grows. 


As for a choice of ſeed, ſmall acorns 1s gathered 
from large and lofty trees, are preferable before 


the largeſt acorns of ſmaller trees. In general, 


the ſeed is always the beſt that is procured from 

the moſt vigorous trees. But as in extenſive 
plantations much preciſion cannot be expected, it 
_ ought to be the chief care that the ſeed be per- 


fectly found. 


Next, as to preparing ſeed for ſowing. Trees 
propagated from ſeed have all of them a tap-root, 


which puſhes perpendicularly downward. The 


| Purpoſe of nature in this root is, to fit trees for 


growing in the ſtiffeſt ſoil, and to ſecure them a- 


gainſt wind; but it proves hurtful to trees intend- 
ed for tranſplantation. A young oak five or ſix 
ears old, when taken up for tranſplanting, has, 


like a turnip, but this ſingle root, which will be 
four or five feet long when the tem i is within one 
foot. Flanted in this manner, it ſeldom lives. 


This 
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188 1 KI Putl 
This evil is prevented by making the ſeed germi- 
nate in moiſt earth, and ſowing it in the ſeed- 
bed after the radicle is cut off. The radicle never 


puſhes more; and inſtead of it the tree puſhes 
out many roots, which ſpread horizontally. Wal- 
nuts, almonds, and other ſhell-fruit, being long 


of germinating, ought to be put in moiſt ſand, in 


order that the radicle may puſh before the end of 


April, to be cut off as aforeſaid. Acorns, .Cheſ- 
nuts, and beech-maſt, will germinate timeouſly 
in dry ſand, In wet ſand or moiſt earth, they 
would, before the time of ſowing, not only ger- 
minate, but puſh out long roots, which would | 


ruin all. As this method is too troubleſome for 
ſmall ſeeds, ſow them in beds as gathered: pull 


them up the ſecond year : cut off the tap-root : 
and plant them again at the diſtance from each o- 


ther of three or four inches. Two years after, 


they may again be tranſplanted wider; there to 
remain till they be fit for the field, Some imagine, 
that to deprive a tree of the tap root prevents its 
growth. But experience vouches the contrary; 

and ſo does reaſon. It is obſervable, that the 


roots next the ſurface, being acceſſible to ſun and 


moiſture, are always the moſt vigorous, and are 


farther ſpread than thoſe below, A tap- root is de- 


prived of ſun and air, and even of water, unleſs 
where it happens to glide below the ſurface: how 


then can it equal a horizontal root in nouriſhing 
the tree? 


The ſeeds of the white thorn ſown without pre- 
paration, rife not till the ſecond year. If buried 


under 


— 
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under ground in a heap, till the pulp be rotted off, 
and ſown in the ſpring following, they will germi- 
nate that very year, Inſtead of burying them under 
= ground, a more approved method is, to lay them 
ina heap at the end of a barn, mixed with earth. 
By that method, a greater number will germinate 
ng in the ordinary way. I made an experiment. 
One bed was ſown with haws prepared in the ordi- 
nary way; and one with haws prepared in the 
other way. Upon the latter bed ſprung a double 
quantity of thorns, and more vigorous. 1 made 
another experiment upon elm- ſeed. Of a quan- 
tity gathered when ripe, the half was immediate - 
ly ſown, the other half was carefully dried in the 
ſhade, and ſown a fortnight after. The latter 
produced a greater number of plants, and more 
vigorous. "Thorns are propagated ſtill more ex- 
peditiouſly by cuttings from the root. When 
thorns are taken from the nurſery to be planted 
in a hedge, the roots that are either wounded by 
the ſpade, or too long, muſt be cut off. Let theſe 
be ſhred into ſmall parts, and ſown in a bed pre- 
pared for them: they will produce thorns that 
very year. The ſeed of the aſh ſeldom germi- 
' nates till the ſecond year. When gathered in the 
month of October, let it be put in pots with earth, ; 
and ſown in the ſpring : it will germinate imme- 
| diately. The ordinary way of raiſing hollies, is 
to ſow the berries entire; which is wrong: every 
berry contains four ſeæds; and the plants that 
ſpring from them are ſo 1 intcrwoven, as not to be 
ſeparable without injury. Abetter way is, to ga- 
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ther the berries in December, the later the better 
if they can be ſaved from birds. Throw them 


into a tub with water, and between the hands 


rub them carefully in the water till all the pulp 
fall off. The good ſeed will ſink to the bottom, 
which, after the water is poured off, muſt be laid 
upon a cloth to dry. Mix them with dry ſand, 
which will preſerve them all winter. Sow them 
in March or April, and cover them with earth a- 
bout three quarters of an inch thick. 

With reſpect to the time of ſowing, the beſt 
rule is, to imitate nature, by ſowing when the ſeed 
is ripe; provided the tree be of a hardy kind to 
endure the froſt of winter. By this rule, the ſeed 
of Scotch elm ought to be ſown in June; the ſeed 


of pine and fir in April, at which time their cones 


open. Acorns, cheſnuts, and beech-maſt, ripen 
in autumn, which is the time of ſowing them. 
If they ripen later, it is more ſafe to ſow them in 
the ſpring following; becauſe the young plan ts 
cannot reſiſt froſt, if before winter they have not 
acquired ſome degree of vigour. There is an- 
other reaſon for ſtoring up theſe ſeeds till ſpring ; 

which is, that the longer they lie in the ground, 
the greater riſk they run of being deſtroyed by 
vermin. As the white thorn vegetates early, the 
haws ought to be ſown the firſt dry weather in 
February, after being ſeparated by a wire- ſieve 
from the mould with which they were mixed. 
Avoid freſh dung, which is injurious to them. 


Soy the ſeed of the larix when taken out of the 


cone in March or April ; for though in the cone 
—— oo rang 
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it will ſtand good for years, yet it does not long 
retain its vegetative quality when ſeparated from 
the cone. ES 
Next as to the manner of ſowing ſeed. Nature 
drops ſeed upon the ſurface of the ground. We 
muſt depart from nature in this inſtance, upon the 
following account, that after much expence and 
trouble in procuring ſeed, the far greater part 
would periſh, partly by vermin, and partly by 
an inclement air. This is not regarded by na- 
ture, which is profuſe in the production of ſeed. 
All ſeeds therefore ought to be covered with earth, 
birch-ſeed alone excepted, which ought to be 
preſſed down with the back of the ſpade, but left 
open to the air without covering. Small ſeeds 
muſt be ſlightly covered, as having leſs vigour to 
puſh upward. In ſtrong ſoil, the covering ought 
in every caſe to be light. The depth is pretty 
much arbitrary, becauſe the ſame ſeed will thrive 
at different depths. But it muſt be attended to 
that a ſlight covering expoſes the ſeed to drought; 
and therefore the ground ought to be watered if 
the ſeaſon be dry. Where the ground ſown is 
too extenſive for watering, a crop of barley will 
preſerve the tree-ſeed from the ſun, and alſo pre- 
vent weeds. The tree ſeed and the barley may 
| be ſown alternately in lines. If trees are intended 
to remain where their ſeed is ſown, it is proper to 
ſow thick, partly for ſhelter, partly to keep down 
weeds. M. Buffon declares againſt weeding the 
ground upon which the ſeed is ſown : © For,” 
ſays he, © weeds ſhelter the young plants from 
* the ſun, keep in the dew, and preſerve the | 


6 * plants 5 


„ Ferit Al. 


M plants warm in winter” In Scotland nothin 
As more hurtful to plants than weeds, which choke 
them, and exclude the air. A better way, even 
in France, is to ſow barley with the ſeed, which 
will protect the young plants from the ſun, and 
admit the air. 


The beſt way of preſerving ſeed is in 4 ſand, 


which ſucks in the moiſture from the ſeed, anc} 


prevents muſtineſs. It withal retains ſo much 


moiſture as to prevent the ſeed from withering. 
This method is chiefly uſeful in preferving during 
winter ſeeds that require ſpring-ſowing, and in 


the conveyance of ſeeds to a diſtance. The effi- 


cacy of dry ſand appears in preſerving oranges and 


citrons, which in the air dry and wither: if to 


prevent withering they be laid in a moiſt place, 
they never fail to turn muſty. There is one ex- 


ception, that ſeed which lies long in the ground 
before it germinates, ought to be preſerved in 
moiſt earth. The ſeed of the ſenſitive plant will 


keep entire for twenty years; of a melon for 


nine or ten. There are many ſeeds that will not 
keep entire longer than two or three years ; which 
is the caſe of flax-ſeed, though remarkably oily : 


ſome ſeeds require to be put in | the ground a as 


ſoon as ripe. 
To prevent young plants i in the ſeed-bed from 


being ſpewed out by froſt, cover the beds with 


leaves of trees, to be removed when the ſevere 
froſts are over. _ 

We proceed from the ſced-bed to the nurſery. 
Plants from very different roots, according to the 
ſoil they grow in. In Riff toll, the roots are com- 
monly 


tra 


R 
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monly. few; but ſtrong and vigorous, for over- 
canin the reſiſtance of ſuch a ſoil. Roots 


multiply in proportion to the richneſs and mel- 


lowneſs of a ſoil. An oak, for example, has 
a ſtrong tap-root, which fits it, more than any 


other tree, for growing in a Riff ſoil. This 


root diminiſhes in ſtrength and ſize in a loam, 


and ftill more in a ſandy ſoil. When it grows 
in water, it has a multitude of roots, but not 
the leaſt appearance of a tap-root. Hence it 

follows, that the ſoil of a nurſery ought always 
to be light and free: ſuch a foil produces a mul- 
titude of roots; and the vigour of growth is al- 
ways in proportion to the number of roats, the 


| ſmaller the better. But it alſo follows, that i in 


tranſplanting trees from ſuch a nurſery, the ſoil 
about them ought to be made as mellow and free 


as poſſible, in order to encourage the ſmall roots. 
When theſe are enlarged in ſo fine a ſoil; they 
will be able to overcome the ſtiffneſs of the na- 


tural ſoil of the field. Avoid dung im a nurfery. If 


any be admitted, it ought to be thoroughly putre- 
fied, and digeſted into a ſort of rich mould. Green 
dung makes the roots ill conditioned, and encou- 


rages a large white worm, which lives on the bark 


of the roots. Neither the walnut nor horſe-cheſ- 


nut ſucceed in a nurſery : the plants require to be 
placed at a diſtance from each other; and the 


earth about them muſt be ſtirred ſeveral years. 
Aquatics that are intended to be propagated by 
large cuttings, ought firſt to have the benefit of 
a nurſery; becauſe they. thrive beſt when planted 
out with roots. Avoid a mixture of different 
N tres 
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trees in the fame bed, tor the flow growers will 
be oppreſſed. 
| Fhe true ſeafon for tranſplanting from the ſced- 
bed to the nurſery i is about the fall of the leaf. 
Catch the time when the earth is ſo moiſt as to 
ſuffer the plants to be drawn without tearing the 
roots. All evergreens. ought to be tranſplanted 
in ſpring ; and alſo all other trees that ſuffer by 
froſt. 
Where trees are ſo young as: 5 that an interval of 
| five or ſix inches along the rows is ſufficient, there 
muſt be an interval of a foot at leaſt between the 
rows, in order to give acceſs to clean the ground 
of weeds; and this interval is ſufficient, even 
when the plants are ſo large as to make an inter- 
| val of a foot along the rows neceſſary. Where 
the diſtance. along the rows is made eighteen. 
inches, or two feet, the intervals between the 
| rows ought to be no leſs, for the ſake of the trees, 
though unneceſſary for the ſake of weeding. Yet 
ſuch 1s the influence of cuſtom, contrary to com- 
mon. ſenſe, that from the original poſition of young 
plants in a nurſery, the interval between rows is 
always made double of the interval along the 
rows. Thus if the latter be eighteen. inches, the 
former is always made three feet; and four feet 
where the ſize of the trees requires an interval of 
two feet along the rows. The ſame influence of 
cuſtom occaſions trees to be planted in rows in 
the field, where they are to ſtand: and yet they 
make a much better figure when, in imitation of 
nature, they « are ſcattered as at random, . 


2. cu 7 
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2. CuTTinGs, LAYERS, SUCKERS. 


SErD is not the only means that nature has 
provided for propagating trees. They can be pro- 
pagated by cuttings, by layers, and by ſuckers. 
They have one advantage, that whereas ſeed pro- 

pagates the kind only, theſe carry on any variety 
that is in the tree from whence GONE are taken. 
_ Grafting has the ſame effect. 5 
The willow, the oſier, the vine, the elder, the 
poplar both black and white, the platanus, the yew, 
the box, may be all propagated by cuttings. The 
black poplar. is ſingular : a branch will not anſwer 
for a cutting, unleſs the top be left entire. A 
cutting of willow eight or ten feet long, and ſeven 
or eight inches thick, planted in the following 
manner, will ſoon ee a tree. Let the great 
end be immerſed in water a foot deep as ſoon 
as cut, which ought to be the end of March; 
and remain in that ſtate till planted, which ought 
to be the beginning of May. Immediately before 
planting, cut the great end ſloping to a point; 
and on the fide that is not cut, keep the bark 
entire down to the point. Make a hole in the 
earth a foot and a half deep, ſufficiently large to 
admit the cutting without ruffling the bark, which 
would prove deſtructive, Any vacuity left in the 
hole mult be filled up with freſh earth, and preſſed 
down cloſe to the cutting. A ſafer way, and little 
leſs expeditious, is to make the hole with the 
| ſpade, to return the earth to the hole round the 
cutting, and to preſs down all firm and cloſe. After 


MI -: ſtand- 
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ſtanding a year, throw ſome freſn earth upon the 
roots. It is: ſtill better; to make a ditch two feet 
from the row of the trees thus plan ted, and to lay 
upon the roots the earth of the ditch. Several 
trees that can be propagated by cuttings, require 
more precaution than the willow or poplar. The 
branches intended for cuttings muſt be young; 
and a part of the greater branch from whence 
they are taken muſt be cut with them, to ſerve as 
a ſort of root. With all theſe precautions, it muſt 
not be expected, that every cutting from the pla- 
tanus, the white: poplar, the poplars of Virginia 
and of Lombardy, the aſpin, the maple with aſh | 
leaves, will take root. Cuttings from the yew, the 


7 alaternus; the box, require the utmoſt care. They 


ought to be planted i in' beds ſheltered from ho 
ſun, and watered in dry weather. 
All trees do by layers; and the method is eaſy 
in ſhrubs which have branches near the ground: 
but to propagate by layers from large trees that 
have no branches near the ground, ſuch as the 
lime, the mulberry, the aller, more art is neceſ- 
ſary, One method is, to cut the tree by the 
ground before the ſap begins: to riſe : which will 
produce many ſhoots the firſt year. The next 
year at the ſame time, heap earth upon the root 
till it riſe a foot upon the ſhoots. After two or 
three years remove the earth, and cut off the 


ſtems, which will be full of roots as far as they 


were covered with earth. Theſe will make good 
plants. Spare the ſmaller ſtems, and cover them 
with earth as before: they will in time produce 
new plants. Another method is, to chuſe a 
young 
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young tree eight or nine inches in circumference; 
and cut it over two feet from the ground. In 
every part, the ſtump puſhes many ſhoots. The 
ſecond or third year, take all out of the ground: 


lay the ſtump with its roots and ſhoots in a 
trench; and cover them with earth, ſo as to leave 
nothing open to the air but the extremities of the 
ſhoots. Theſe will thruſt out roots under the ſur- 


face, which will afford young plants in abundance. 


When a pine or a fir is cut down, the root dies 


without producing any ſhoot. Nor can theſe trees 
be propagated either by cuttings or by layers; if 

a ſpruce fir be excepted, which It 1s * can be 
Propagated by cuttings. 


To have ſtraight trees, cuttings and 1 5 
ought to be of perpendicular branches, eſpecially 


where the wood is hard. How long layers ſhould 


continue in the ground to have good roots, de- 
pends much upon the ſeaſon, and ſtill more on 
the nature of the tree. A bramble will take root 
on the ſurface of the ground, without the leaſt 
covering of earth. Layers of lime and of plata- 


nus have commonly good roots in three years, 
and ſometimes in two. Many trees require long- 
er time. 


To propagate by ſuckers, part of the root of 


the parent plant muſt be cut along with theſucker. 


It muſt be immediately planted in a nurſery, in 
order to acquire roots. When planted out to 
ſtand, the old root ſhould be cut away all but 
what 1s cloſe to the ſucker, for it is apt to ſwell 
under ground, and to obſtruct the growth of the 


plant. To have a quantity of ſuckers, which riſe 
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not plentifully from old trees, cut the old tree 
over, and the ground will be filled with them. 
Some writers ſay, that trees propagated by layers 


take on a better ſhape, and grow faſter, than 
thoſe „ 5 OWE, 


3. Sor. nora rox TREES. 


Tux ſoil proper for trees comes next in order. 
Fat ſand, that is, clay mixed with a large propor- 
tion of ſand, agrees with almoſt every ſort of tree, 
eſpecially if the ſoil be deep. Evergreens do well 
in ſuch a ſoil. And even aquatics, ſuch as aſh, pop- 
lar, willow, aller, thrive in it, though more flowly 7 
than i in moiſt ground: theſe aquatics make a ſhift 
even in ground too dry for the oak, the beech, 
the cheſnut. A pine grows well in ſand. The 
Juniper will grow in a very thin ſoil where ſcarce 
any other tree will thrive. An aſpin does well in 


a pure clay: a cheſnut does not. Dry earth of a 
good quality, though but eighteen inches above a 


tough till, will bear the elm, the maple, the horn- 
beam, the walnut, the aſh, the birch, the mul- 


berry, the white poplar, and almoſt every kind 


of ſhrub. If but ten or twelve inches deep, it is 
only fit for ſhrubs; excepting the birch, which 


Will grow if the till be covered with but five or 
ſix inches of black and light earth. The lime 


and the horſe-cheſnut love a tender and deep ſoil. 


 Marſhy ſoil is proper for the willow, the aſh, the 


aller, the occidental platanus, and for moſt ſorts 


of the poplar. An elder, though it makes a ſhift 


in 


CP 
1 
. 


the rain. 
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in the drieſt ſoil, yet loves moiſture; and there- 


fore is proper for a fence on the ſides of ditches, 
for cattle do not touch it. -Ground elevated two 


or three feet above a running water, being moiſt 


without being marſhy, is fit for trees of every 


ſort, particularly for the occidental and oriental 
platanus, the tulip-tree, and the lime. Young 


trees ſhould be planted differently, according to 
the nature of = ſoll : 


in a ſoil retentive of moi- 
ſure, the tree ſhould be bulked above the ſur- 


face; in a very dry ſoil; the earth round the tree 
ſhould ſlope down to the root, in order to collect 
In general, though corn proſpers in 
clay, ſandy or gravelly ſoil is fitteſt for trees. 
The culture of corn, renewed annually, renders 
clay open and free; but when left untilled, it 
turns too hard even for the roots of trees. 


Win 3 to climate, an oak is an inhabi- 


tant of the temperate zone : none are found be- 


| tween the tropics, and none farther north than 
Stockholm. Fir and birch bear much cold, the 


latter eſpecially. Plants, like animals, after ſe- 


veral generations, come to thrive in a climate very 


different from their own. It requires peculiar 
{kill and attention to habituate to a new climate 


ſuch as grow on the top of the Alps, and on the 
top of high mountains farther north. Their na- 
ture fits them for a very cold ſummer; and for a 
temperate winter, being always covered with 
ſnow 
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ſnow during that ſeaſon. In a low country the 
want of ſnow can be tolerably well ſupplied by 


ſome ſmall degree of artificial heat; but in our 
ſummers it is not ealy to give them the cold of 


their native place. 


The advantages and Giſadvun ties of different 
expoſures come under the preſent article. In 
ſpring, even a ſtrong froſt hurts not plants, pro- 


vided the ice be melted before they are expoſed 
to the ſun: but even a moderate froſt commits 


great waſte, if the ice continue till it be melted by 


the ſun; for the 1 ice acts as a burning-glaſs. By 
that means, delicate plants, expoſed to the riſing 


ſun, are often deſtroyed in ſpring ; while ſuch 


plants, expoſed to the north, are ſafe : which is 
the fate even of young ſhoots of the oak. An --: 


_ eaſtern expoſition has, on the other hand, its ad- 


vantages. Plants are ſooner relieved from the 


morning cold by the heat of the ſun : they are 


protected from the ſun's meridian heat: and as 
the eaſt wind is generally dry, ſpring-froſt makes 
leſs impreſſion than where there is more moiſ- | 


ture. 


In a ſouthern expoſition, plants, 5 858 ; 


from the north, are the leſs ſubject to froſt. 

the ſun 1 ber them not till about ten in 15 
morning, the ſpring ice is commonly melted be- 
fore that time; and if the climate be rainy to tem- 
per the meridian heat, trees in that expoſure grow 


faſt. The diſadvantage. is, at firſt, that young 
Plants are apt to be ſcorched by the ſun, eſpeci- 


ally in a light ſoil and dry ſummer ; and next, that 
ice being frequently melted in that expoſure, even 


by 
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by winter -heat; if the moiſture be not ſucked up 
by heat or diſſipated by wind, it is congealed in 
the evening, and does much hurt. 

A weſtern expoſition is free from the burning 


ſun in a dry ſeaſon ; but is expoſed to ſpring ſnow 


and hail, which come moſtly from the weſt. We 
often feel a weſt expoſition inſupportably cold, 


when the air is tolerably ſoft in other expoſitions. | 


Hardy trees can bear this cold ; but tender trees 
are often deſtroyed by it. 


In a northern expoſition, ſnow never melts; 


and the wind from that quarter 1s the coldeſt and 8 
drieſt of all. By that means however perſpiration 
is ſo faint, that little moiſture is required. Here 


deciduons foreſt-trees grow ſlowly ; but the pine, 


the fir, the yew, the evergreen oak, the box, and 


other evergreens, thrive well. This fact appears 
ſingular: evergreens perſpire little; and one 
would think that they ſhould, more than other 
trees, need the action of the ſun to keep their 


ſap in motion. The birch alſo thrives well in a 
northern aſpect. In a dry and light foil, trees 
thrive better expoſed to the north, than to the 
ſouth; in the former, the dew continues on the 


trees, till nine or ten in the morning; and the 
ſun ſtrikes not ſo violently as to wither the ground, 
or to occaſion great perſpiration. But a ſouthern 


aſpect merits the preference in a clay ron, and in 


A cold climate. 


5. Time 
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K. Time or PLANTING TREES IN THE 


FIELD. 


Wirz reſpect to the time of planting trees 
| where they are to ſtand, it runs from autumn, 


when they drop the leaf, till ſpring, when the buds 
begin to ſwell, provided it be freſh weather, and 


the ground be tolerably dry. But becauſe in the 


dead of winter froſt prevails, or too much moiſ- 
ture, two ſeaſons chiefly are recommended, viz. 


autumn before ſtrong froſt ſets in, and ſpring af 


ter it is paſt. In this ſeaſon, planting may be 
continued till the buds begin to open; which in 
ſome trees is early, in others late. The opening 
the buds depends alſo on the ſeaſon, late or early. 
Whether autumn or ſpring be the beſt for plant- 
ing, is not agreed. As the weather is commonly 


moiſt in autumn, trees brought ſrom a diſtance 


ſuffer leſs in that ſeaſon by being long kept out of 


the ground; and if the winter happen to be mild, 
new roots are produced, which are a fine prepara- 


tion for a more vigorous vegetation in ſpring. 


Millar holds October to be the beſt ſeaſon for plant- 
ing trees that loſe the leaf in winter, provided the 
ſoil be dry. In a moiſt ſoll, it is betier, ſays he, to 


defer planting till the latter end of February or 


beginning of March. But though this may hold 
in general, there are ſeveral exceptions. Tender 
plants that are hurt by froſt, ought to be delayed 


ll ſpring. Trees that retain the leaf during win- 
— 5 ter 
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ter, ought to be tranſplanted in ſpring; for, hav- 
ing a ſlow circulation of ſap, they perſpire little, 
and run leſs riſk of being hurt by drought. Ano- 
ther reaſon concurs with reſpect to the oak, the 
beech, and the hornbeam, which hold the leaf all 
winter; which is, that they are late in puſhing : 
when planted in February or March, they have 


time to prepare new roots before the buds begin 


to ſwell, April is undoubtedly the beſt ſeaſon 
for evergreens; though they may be ſafely re- 


moved at Midſummer, if near the place where 
they are toſtand, During winter, evergreens are 
in a ſtate approaching to reſt. If removed at that 
ſeaſon, they do not take root till the ſpring ſets 


the ſap in motion; and in a hard winter they 
commonly die, Light land ſhould infallibly be 
planted in autumn; for ſpring-planting in ſuch 


jun. 
6. Manner or PLANTING. 


As to the manner of planting trees in a field, 


the ſafeſt way to draw trees out of a nurſery for 
planting, is to remove the earth from the firſt 


row of trees, which by that means will be eaſily 
drawn without hurting the roots; proceeding in 
the ſame manner till all be taken up. What are 

JJ or 


* It is maintained by ſome writers, that the beſt ſeaſon 


for planting oak and larche, is immediately before the buds 
begin to puſh, I have not diſcovered any good reaſon _ 


for making theſe trees an exception from the general 
rule. | 8 955 


land is ſubject to great diſtreſs from the ſummer- 
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too ſmall, may be planted in a new bed prepared 


for them. For three years after trees are tranſ- 


planted from the nurſery, the ground about them 
ought to be twice ſtirred annually. Once a year 
after will be ſufficient, till the trees get entirely 


the better of weeds. / Plantations weeded for a 


year or two only, have viſibly languiſhed. As 


ſoon as trees thus cultivated begin to join their 


branches, the lower branches fall off, and the 
weeds are ſmothered. This 1s the time of the 
moſt vigorous growth. Trees cannot be planted 


too thick, provided attention be given to thin 
them timeouſly, Thick planting ſhelters them 
from wind and from cold. When they riſe to 


ſeven or eight feet high, ſo as to wave with the 


wind, they ought to be weeded, to prevent their 


rubbing upon one another, which is apt to create 
a ſort of gangrene. But let them be weeded 
cautiouſly: fix on the weakeſt tree, the branches 


of which may be ſhortened, for giving room to the 


trees that are to ſtand ; and let the tree be cut 


down a year or two after. This is a better me- 


thod than to cut down the tree at firſt; for young 


trees that have too much room, are apt to branch 


| out inſtead of puſhing up. This method does 
finely in a plantation of firs and pines. When 
the trees riſe to eighteen or twenty feet, and by 


good roots are proof againſt wind, they ought 


to be much thinned, ſo as not to leave one near- 
er another than its own length. Where trees of 
that height ſtand cloſc together, they occaſion 


a ſtagnation of air: the air they ſuck in is un- 


wholeſome, and makes them languiſh. Young 
trees 
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trees five or ſix feet high only, occaſion very 


little ſtagnation of air: the free air above mix- 
ing with that below, preſerves all ſweet and 
wholeſome. 

One method of making a plantation turn to 
profit in a ſhort time, is to begin with planting 
birch in rows with intervals of ſix feet, ſtirring 


the ground about them two years. In the inter- 


vals ſow acorns, cheſnuts, or beech- maſt. The 
birch, a faſt grower, will in a few years form a 


thick wood, deſtroy the weeds, and ſhade the 
young plants below them. The birch cut out 


when they begin to oppreſs the trees under them, 


will afford ſome profit, and leave the ground ner 


tifully ſtored with better trees. 


The beſt way to encourage trees planted in a 
row, is to draw a trench at the {ide of the row, at 
ſuch a diſtance as not to wound the roots. The 


earth thrown upon the roots will fave weeding, 
and ſecure the trees againſt wind. The water in 


that trench will be an additional nouriſhment to - 


the trees. 
Evergreens, perſpiring leſs than other 1 


require leſs nouriſhment, and for that reaſon con- 


tinue green all winter. They reſemble the exan- 


guous tribe of animals, the frog, the toad, the 


tortoiſe, the ſerpent, which , perſpiring little, make 
a ſhift to paſs the winter without food. Ever- 
greens, by perſpiring little, have a thick, viſcid, 


olly, ſap, which enables them to endure the win- 
ter's cold. They ſeem many of them to thrive 


| beſt in the temperate ſeaſons of the year; not ſo 
well in the heat of ſummer, their perſpiration 


being 
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being then too great for the ſlow aſcent of the 


- fap. Evergreens, when tranſplanted, do not ſo 


readily ſtrike root as other trees: for which rea- 
ſon they ought to be taken up with a bulk of 


earth about their roots. Gardeners commonly 
place ſhrubs of this kind in an ofier-baſket, which 
ſoon rots after it is put into the ground with a 
. tree. A holly thus tranſplanted ought to be wa- 
tered in the month of May, if the ſeaſon be dry. 


In order to tranſplant a tree with a bulk of 


earth about the roots, cut a trench round it at 


the diſtance of ten or twelve inches, as deep as 


the roots go, cutting over with a ſharp knife all 


the roots that appear. Return the earth into the 


trench. Repeat the operation next year, but a 
little farther from the tree. When the tree is 


tranſplanted the year after, the roots will be ſo 
interlaced in the bulk, that none of the earth 
Will fall away in carrying. The hole where the 


tree is to ſtand, ſhould be conſiderably larger than 
the bulk, and ade ſome months before planting, 


to receive the influence of ſun, rain, and froſt. 
Fill up the hole with freſh good earth, fit to en- 
courage the young roots. The harder the ſoil is, 
the hole ought to be the larger, to receive the 
greater quantity of the nouriſhing earth. In mak- 
ing the hole, lay the upper fratum on the one 
fide, and what | is below on the other : lay the 
former about the roots, being the beſt ſoil, and 


cover it with the latter. Preſerve as many roots 
as poſſible, ſhortening thoſe only that are too 

long, and what are torn in taking up. If the 
tree have too much head, ſhorten the largeſt 


branches, 
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branches, leaving the ſmall branches for carrying 
leaves: it is by theſe that the ſap is drawn up; 
and it is by theſe that perſpiration is performed. 
But preſerve carefully the leading ſhoot or ſhoots; 


for many experiments have made it evident, that 


| theſe have the greateſt power to draw up the ſap. 


If the lime be not an exception, a tree, after its 


head is lopped off, ſpreads into a buſh, but ne- 


ver riſes in height. Conclude all, by preſſing 


down the earth vigoroufly with the foot. A tree 


planted deep in the ground, ſtands the firmer a- 
gainſt wind: its roots are better protected againſt 
ſun and froſt, and leſs apt to throw up ſuckers. 


Theſe conſiderations notwithſtanding, trees ought 


not to be planted deep; for they anguiſh till they 
acquire roots near the ſurface. Theſe, ſpread- 
ing themſelves in the beſt ſoil, and being acceſſi- 


ble to ſun and rain, convey much more nouriſh- 
ment to the tree than thoſe below. Nothing 


however is meant againft planting large trees 


deeper than what are ſmall. At the fame time, 
if the under ſoil be bad, or very moiſt, even large 
trees ought to be planted near the ſurface, with a 


bulk of earth about them. Becauſe in a porous 
| foil the ſun penetrates deeper than in clay, and 


withers the roots near the ſurface ; for that reaſon 


a tree ought to be planted deeper in the former 
than in the latter. Many think, that a fir does 
beſt where fir-trees have been recently cut: a fir 
being the native of a cold country, ſtands much 
in need of a ſhade in ſummer ; and therefore 


acres the beſt when 2 from the ſun by 


ſurrounding 
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young plantations after every high wind, and to 
ſet upright thoſe that are ſhaken, preſſing the 
earth cloſe about the roots. Support a tree much 


wind. 7 
Some are careful, to give a | tranſplanted tree 


— 62” 


from fifteen to eighteen feet high. Theſe trees 
may be tranſplanted twice or thrice in the nurſe- 


— Rn 


-- . n ere 2 


ſurrounding firs. So far the obſervation holds, 
and I believe no farther. 
It ought to be an indiſpenſable duty, to viſit 


ſhaken with a forked ſtick. I know no general 


rule more important than this. It is my opinion, 
that more trees are loſt by neglect of this opera- 


tion, than any other way. The operation ought 


to be renewed after every high wind, till trees 


have as ſuch roots as to. ſtand firm againſt 


the ſame poſition with reſpect to the ſun, that it 


had in the nurſery. But experience has proved | 


this precaution to be uſeleſs. 

As the expence and riſk of filling up a vacant 
ſpot with a full-grown tree is great, a nurſery may 
be ſet apart for rearing young trees till they be 


ry for multiplying their roots; and they ought to 


be planted where they are to ſtand, with as much 
as poſſible of the nurſery ſoil about the roots. In 
Rag view, froſt is the proper time for the operati- 

Such trees will not at firſt make fo great a 
: ance as full-grown trees ; but there will be leſs 


hazard of miſcarrying. 
Where treesof unequal growth are planted to- 


gether, thoſe of the quickeſt growth will overtop 
the reſt, and deſtroy them. Therefore let trees of 
the ſame kind be planted in clumps ; or let none 


be 
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be mixed but what grow equally faſt. I imagine 


there is a beauty in ſmall clumps, as it makes dif- 


ferent ſhades the more conſpicuous. Colours, e- 
ven the fineſt, make but a faint impreſſion in a 
confuſed mixture. 


7. PKUNINGO. 


Axp now of pruning. By multiplied experi- 
ments it is aſcertained, that the cutting off young 


branches, hurts not any ſort of tree, not even the 
walnut, nor the reſinous kind. The loweſt 


branches, which in time would wither, and drop 
off, ought firſt to be cut; but gradually, that the 
tree may not be bared of leaves. Severe pruning 


makes trees grow tall, but withal ſo ſlender as 


not to reſiſt wind. Every tree ſuffers by having 
its large branches cut off, but in different de- 


grees. The wound of an elm is ſoon healed : 


not of a walnut, an oak, or a pine; if the tree be 
not vigorous, the wound is apt to rot into the 
body. When a large branch is cut off, though _ 
the place of its inſertion is ſoon covered with Wood 
and bark, yet the new wood doth not unite with 


the old, and there always remains a defect 
within. When an overgrown branch is cut cloſe 
to the trunk, which ought to be at the end of the 


| year, the young ſhoots muſt the next June or 
July be pulled off with the hand. If cut off with 
a knife, ſhoots will grow without end, and create 


a disfiguring bunch in the tree. A writer whoſe 


Integrity ques his experience, affirms, that a 
branch 


%% A e e nt 
branch cut ſome inches from the trunk will make 
no blemith in the tree . The greateſt attention 
ought to be given to the head: if forked, one 


of the rival branches muſt be cut off ſix inches 


high; and to the remaining ſtump ought to be 


tied the other branch, in order to give it an up- 


right direction. If a young tree become ſtatio- 
nary, as it is apt to do in ſtiff ſoil, cut it over by 
the ground in September, or rather below the 


ground. Next June or July tear off with the 
hand all the ſhoots but the ſtrongeſt, and lay earth 


round the flump. If this be delayed till the ſap 


fall, there is danger of tearing the bark of the 


ſtump, which would hurt it. Avoid a knife; for 

at every amputation ſhoots will puſh, which muſt 

again be cut, and a bunch will grow. 
Pruning may go on from the beginning of July 


to the middle of September : : trees later pruned 
ſuffer by cold. A holly is an exception: it has a 


large heart, and is hurt by froſt if clipped or pru- 


ned after the month of July. A holly-hedge, | 
that was not clipped after the month of June, 


_ endured without hurt the hard froſt of the year 
L740. | 

The Scotch fr, which is not a fir but a pine, 
deſerves to be cultivated for beauty as well as for 


uſe. In a natural wood, the timber is always 


better, and freer of knots, than in a plantation. 
Trees are always planted at the ſame time; but 


in a natural wood are of different ages, the elder 
bearing down the younger, but not without loſing 


all 
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benefit; for as the under branches do not ſpring 


trees grow all equally; and if weeding be ne- 
glected, they grow up like ſpindles without a la- 
teral branch: if duly weeded, ſo as to give room 


the loweſt tire of branches ſhould be cut from 


every tree that is intended to ſtand. Another tire 


ſhould be cut off the next year; and ſo on, leaving 


five or ſix feet of the trunk without a branch. All 
[2 the wood that is added to the tree after, will be 
ſolid without a knot. A better way is, to tear off 


with the hand the under branches, which bring 


I good. A branch cut away with a knife, though 

Z Ccloſeto the ſtem, leaves its root, which becomes 
a2 knot when ſurrounded with new wood. If a 
Scotch fir be intended for beauty, let all other 
: trees be kept at a diſtance, and it will ſtand for- 
ty or fifty years without loſing a branch. When 


ter year. The rays of the ſun will be admitted 
to the root of the tree; and the air will have a 
free circulation, neceſſary to all plants. It will 
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all their under branches. This in effect proves a 


again, there happens to be much timber without 
knots. In a planted field, on the contrary, the 


for lateral branches, the lower branches die by 
degrees, and leave knots in the trees. Therefore 
to train a fir- plantation, the trees ought to be 
thinned as ſoon as they begin to wind-wave; and 


their roots with them: the hollow is ſoon filled 
up with regular fibres, and the wood is all equally 


a larche is fifteen or ſixteen feet high, cut off the 
loweſt tire of branches in October cloſe to the 
ſtem, and the next two tire ſucceſſively, year af- 
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not be neceſſary afterward to uſe a knife to a 


larche, unleſs it be to lop off a broken branch *. 
Sheep and goats are more deſtructive to young 


trees than horned cattle; and theſe, more than 
| horſes. Sheep are fond of the leaves of the white 


thorn, above al other food: q it is folly to think of 
white-thorn hedges, without baniſhing them. 
The depredations of thefe creatures upon my plan- 
tations, have often ſwelled my heart againſt Pro- 
vidence. Why has it made young trees fo pa- 


latable to them: what woods might not be raiſ- - 
ed, were it not for the expence of fencing ! 


Such thoughts were apt to ſteal in upon me. 


But in nothing we are more wrong than in mur- | 


muring againſt Providence. It is to us a ſignal 


bleſſing that domeſticated animals feed on young 
trees: otherwiſe, the utmoſt induſtry of man 
would be inſufficient to prevent trees from occu- 


pying the whole ground, and putting an end to 


agriculture; he would be reduced to his or 1ginal 
lavage ſtate. 


8. Woop PROPER. FOR InsTRUMENTS OP 
| Husnanpay. 


Ano the moſt e articles of a farm, e 
are carts, pioughs, brakes, harrous, rollers, be: 


and 


In Mr. Duff's garden, town of Air, there was an 


old ſtump of a thorn three or four feet high, that ap- 
peared to have very little life in it. It was pierced in 
ſeveral places with an iron nail: buds came out at e- 
very hole: and now it is a flouriſhing tree about fifteen 
feet high. . 
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and it is of importance with reſpe& to economy, 
that thefe ſhould be conſtructed of proper wood. 
To that end the following hints may be of uſe. 

I begin with examining, at what age a tree is in 


perfection for the purpoſes of a farm. At the 
age of ſixty, it is ſufficiently large for every farm- 
- purpoſe; being, when cut to the ſquare, from 
twelve to fifteen inches each fide. I muſt except 
the oak, which, even for the purpoſes of farm- 


ing, improves till it be a hundred years old. E- 
very oak conſiſts of red and white wood; the 


former the firmeſt of all wood, the latter good. 
for nothing.  Afh, after the growth of fret en 
turns ſhort and brittle. Ns 
T ͤ /be proper ſeaſon for cutting a tree is, when it 
has leaft ſap; which is preciſely in the middle 
between the time of ſhedding the leaf and that 
of budding : in that interval it is tough, and fit- 
teſt for every farm-purpoſe. When cut in the 
ſap, the wood is ſhort, and apt to ſplit with 
1 50 e 
For preferving wood after being cut, there are 
0 three methods. One is, to dry it in the air; an- 


other, to immerſe it in water; and a third, to 


cover it up with horſe-dung. Aſh, when n : 
ed green, never fails to ſplit. Before applying an 
inſtrument, it ought to be expoſed eighteen 
months in a dry fituation, that all the ſap may e- 


vaporate. During that time, both ends ought to 


be covered from the air: the bark prevents. the 
body from ſplitting ; but when the ends are expo 

ſed, they will iplit into the body five or ſix inches. 
When 
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| When aſhis deſigned: for uſes that requireit to be 


ſplit, let it be ſplit immediately after cutting, and 


the parts laid up where the air has not free acceſs, 
in order that they may dry by flow: degrees; for ; 
| ſudden drought makes them warp. Oak and elm 
require the ſame treatment. The Huntington wil- 


low, and other willows that riſe to a large ſize, 
turn extremely tough when dry : and therefore, 


if intended for planks or boards, they ought to 
be ſawed directly after being cut. But as in this 
caſe they are apt to ſplit, great care ought to be 
taken to dry them ſlowly. Alder and birch ought 
to be managed in the ſame manner. _ 
The immerſing in water, and covering with 
horſe-dung, are far from being the beſt methods 
of drying wood. It is always harder and tougher 
when dried ſlowly in the air. Therefore theſe 
methods are only for expedition, in order to ek- 
tract the ſap the more quickly, when the wood is 
VWwanted for immediate uſe. 
There is not an inſtrument of huſbandry chat 


conſiſts of different parts, but requires wood of 


different kinds, Of all wood, oak is that which 
reſiſts moiſture the beſt, and can the beſt endure 
the being totally deprived of air. For theſe reaſons, 
oak is the only wood fit for being mortiſed into 
other wood. From the part that is mortiſed, air 
1s totally excluded; and yet ſome moiſture finds ; 
= acceſs, being more penetrating than air. There- 
fore, the ſpokes of a wheel, which are mortiſed 
both into the nave and fillies, ought indiſpenſably 
to be of oak ; the ſheths of harrows, which bind 
the 


the parts together, ought to be of the ſame wood; 
as alſo the head of the chain-plough, becauſe it is 


mortiſed into the beam. As aſh is leſs apt to 


ſplit than oak, it is the more proper wood of the 


two for naves and fillies. As it is the tougheſt of 


all wood, and the moſt elaſtic, it is fitteſt for the 
| trams of a cart. The beſt wood for the body of 


a cart or waggon, is the Huntington willow. It 


is both lighter and tougher than even the beſt 


red fir. The head of the Scotch plough may be 
of alder, becauſe it is not mortiſed into any other 
part. Whatever the plough be, the mouldboard 
may be of willow, or alder, or plane; becauſe 
tac Aare lichter, and not apt to ſplit. The bulls of 


* 


1 1 a varrows ſhould be of birch or alder. A 


Goes 


roller ſhould be made of beech wood, „being beavy, 5 


the ſheths and pins of oak, and the ſhafts of aſh. 
Foreign fir is the beſt and cheapeſt for couples. 


Beech-wood is firmer and tougher. It is indeed 


apt to take the worm : but in a farm-houſe that 
is not lofted, will not the japanning with ſmoke 
prevent that evil? The handles of ſpades, ſho- 
vels, picks, &c. ought undoubtedly to. be of 


aſh: beſide its toughneſs, it is leſs apt to turn 


warm in handling, than any other wood, For 
gates, fir is undoubtedly the beſt: It is light; 
it reſiſts moiſture; and is not apt to warp. 


One general rule I give, of more importance 8 


than at firſt view may be thought, which is, that 
the angle made by mortiſing, or otherwiſe, being 
always the weakeſt part of the inſtrument, ought 


to be fortified with a PIG of iron fitting accurate- 


* the angle of the Wood. 
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SECT. Il, 
"FL Ax. 


Having finimed what 1 had to ſay on foreſt- 


trees, flax comes next in order, according 


to the diſtribution made above. The regulations 
publiſhed by the truſtees for manufactures, have 


left me little to obſerve upon that article. I ſhall 


venture a few particulars only, more immediately 


connected with band ide. Annual weeds a- 


„AA mn bon 


5680 AU uli 114 this country by careleſs ma- 
nagement, that the weeding of flax is the greateſt 
incumbrance on its culture. After horſe-hoed 


turnip, cabbage, or potatoes, flax ſucceeds well; 
and I know no other crops that extirpate weeds 
ſo effectually. A potato-crop being removed in 


October, the ground during winter gets a froſt- 
preparation; which cannot be obtained after cab- 
| bage or turnip, becauſe theſe keep the ground all 
winter. Therefore, above all, I recommend a 
potato- crop as a preparation for flax. Next to it, 
if at all inferior, is paſture-ground three or four 
years old, left rough in foggage, and in that ſtate 


trench-ploughed before winter. It gets the froſt- 
preparation, is clean of weeds; and the rough 
foggage, turned to the bottom of the furrow, re- 
tains moiſture like a ſpunge, which it yields plen- 
tifully to the roots of the flax. Flax is a thirſty 
plant; and a better ſituation it cannot have for 
- procuring nouriſhment. _ 


In 


Ch. X. g. | Hor s. 


ed from what is eſs ſo, and the tall from the ſhort: 
when mixed, they neither water well, nor dreſs 


plant, be beat lightly and paſſed through a ſieve. 
The beſt and plumpeſt will come out firſt ; and 
this ought to be reſerved for ſowing again. Beat 


got will be fit for the oil-mill. 


when fully ripe, 


8 E E T. iI. 95 


„„ e 


Tus laft article of this kind I undertook, is 
the hop. A regular hop-yard is an under- 


= 25 
e 


perhaps for his neighbours. If I can reduce the 
expence within moderate bounds, I am not afraid 


made here, have produced good hops. 

: which grows neareſt the ground, is always the 

= beſt. This has ſuggeſted to me a thought, that 
hops may be propagated 1 in the eſpalier way like 


apples or pears, Fix in the ground, at an inter- 


. 8 feet 


217 
In pulling flax, the fully ripe ought to be ſeparat- 


well. Let the ſeed, when ſeparated from the 


| what remains with a heavier hand: the ſeed thus 


Lint pulled green requires more watering than 


taking too great for an ordinary farmer; but e- 
very farmer, by the following plan, may have hops 
of his own growing ſufficient for his own uſe, and 


| of the climate of Scotland: many judicious trials 


Dr. Wesen has obſerved, that the uit 


val of three feet, a number of poles eight or nine 


218 PFRACTICE. - Ant 
feet high, in a line from weſt to eaſt. Beginning 


at the weſt end, plant a hop vine at the foot of 
every pole, the loſt ſix or Gen excepted. In- 


ſtead of allowing them to aſcend the poles, train 
them from weſt to eaſt in an angle with the ho- 


rizon. of nine or ten degrees, and directing them 


from pole to pole by ſmall twigs between the 


poles. In this manner, each vine may extend 


itſelf twenty or thirty feet, without riſing at its 


extremity more than ten feet above the ground. If 

a hop reſemble other fruit- trees, it will carry more 
fruit by having the growth of the wood checked. 
And if this method ſucceed, a ſmall hop-planta- 


tion may be within the reach of every farmer, re- 
quiring ſome attention, but little expence. Poles 
above twenty feet long, renewed every two or 
three years, is a moſt expenſive article in an Eng- 


Tiſh hop-yard ; and the places in Scotland are few 


where they can be procured at any rate : but poles 


of nine or ten feet may be procured every where. 


There is another ſignal advantage of this method: 


Wind is a great enemy to a hop- yard; but a row 
of humble poles bound together by hop-vines wil! 
be ſufficiently ſecure againſt wind, eſpecially in a 


line from weft to eaſt. 


Taking i it for granted, that the fruit next the 


ground is the beſt, I am in the courſe of an ex- 


periment with a young apple-tree having two 
branches, one trained to the weſt, the other to 
the eaſt, upon ſmall pegs of wood hs fix inches 


high. Under theſe branches the earth is covered 
with ſharp ſand, in order that the fruit may be 
— both by the direct and reflected rays of 


the ; 
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the ſun. It deſerves an experiment, whether 


hops may not be trained ſucceſsfully the ſame 


way, without the expence of any poles, It will 

coſt very little expence to fill a whole acre in that 

manner, making an interval of a foot or eighteen 
inches, in order that the ſun may have acceſs to 


all of them equally. 


CHAP. x.. 


MANURE 3. 


Tun manures commonly uſed in Scotland 
are dung, lime, ſhell-marl, clay-marl, and 

ſtone- marl. Many other ſubſtances are uſed; 
ſhavings of horn, for example, refuſe of malt, 
and even old rags: but as the quantity that can 


be procured is inconfiderable, and as their appli- 


cation is ſimple, I ſhall conſume no time upon 


them. 
Dung is the chief of all manures; becauſe a 


quantity of it may be collected in every farm, | 
and becauſe it makes the quickeſt return. A 
held ſufficiently dunged, will produce _ oe 
four or five years. 
Dung of animals that chew the cud, being 


more thoroughly putrefied than that of others, is 


fit to be mixed with the ſoil without needing to be 


collected into a dunghill. A horſe does not chew 


the cud; and in horſe-dung may be perceived 


ſtraw or rycgraſs broken into ſmall parts, but not 
+ ved: 
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diſſolved: it is proper therefore that the putrefac- 


tion be completed i in a dunghill, It ought to be 
mixed there with cool materials: ſo hot it is, 


that in a dunghill by itſelf, it ſinges and burns in- 
ſtead of putrefying. The difference between the 
dung of a horſe and of a horned animal, is viſible 
in a paſture-field : the graſs round the former is 
withered ; round the latter, it is ranker and more 
verdant than in the reſt of the field. A mixture 
of dry and moiſt ſtuff, ought to be ſtudied : the 
former attracting moiſture from the latter, they 
become equally moiſt. EE | 
Io prevent ſap from running out of « dung- 

hill, its ſituation ſhould be a little below the ſur- 


face; and to prevent rain from running into it, 


it ſhould be ſurrounded with a ring of ſod. If the 
ſoil on which the dunghill ſtands be porous, let 
it be paved, to prevent the ſap from ſinking into 


the ground. If moiſture happen to fuperabound, 
it may be led off by a ſmall gutter to impregnate 


a quantity of rich mould laid down to receive it, 


which will make it equal to good dung. 


Straw ſhould: be prepared for the dunghill, by 


being laid under cattle, and ſufficiently moiſtened. 

When laid dry into a dunghill, it keeps it open, 

admits too much air, and prevents putrefaction. 
Dung from the ſtable ought to be carefully 


fd on the dunghill, and mixed with the former 
dung. When left in heaps upon the dunghill, fer- 
mentation and putrefaction go on unequally. 


Complete putrefaction is of importance with re- 


gard to the ſeed of weeds that are in the ng: 
5 hill: 
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hill: if they remain ſound, they are carried out 


with the dung, and infeſt the ground. Com- 


plete putrefaction is of ſtil} greater importance by 
pulveriſing the dung; in which condition it mixes 


intimately with the ſoil, and operates the moſt 
powerfully. In land intended for barley, undi- 


geſted dung has an unhappy effect: it keeps the 
ground open, admits drought, and prevents the 
ſeed from ſpringing. On the other hand, when 
thoroughly rotted, it mixes with the ſoil, and en- 


ables it to retain moiſture. It follows, that the 


pro pereſt time for dunging a field, is in its higheſt 
pulveration; at which time the earth mixes inti- 
mately with the dung. Immediately before ſet- 
ting cabbage, ſowing turnip, or wheat, is a good 


time. Dung divides and ſpreads the moſt accu- 


. rately when moiſt. Its intimate mixture with the 
ſoil is of ſuch importance, that hands ſhould be 
employ ed to divide and Ipread any lumps that — 
be init. 5 
Dung ſhould be ſpread, and olonglied i into the 

ground, without delay. When a heap lies two or 

three weeks, ſome of the moiſture is embibed in- 

to the ground, which will produce tufts of corn 
more vigorous than in the reſt of the field. There 
cannot be a worſe practice than to lead out dung 
before winter, leaving it expoſed to froſt and 
ſnow. The whole ſpirit of the dung 1 is extracted 
by rain, and carried off with it. The dung di- 
veſted 1 its ſap becomes dry in ſpring, and inca- 
pable of being mixed with the mould. It is turn- 


ed over Whole by the plough, and buried in the 


furrow. 


Lap: 


222 PRACTICE. Part I. 

I approve not of ploughing down buck-wheat, 
red clover, or any other crop, for manure. The 
| beſt way of converting a crop into manure is, to 
pals it through the body of an animal. The dung 
and urine, not to mention the profit of feeding, 


will enrich the ground more than to plough down 
the crop. 


As dung is an article of the utmoſt importance | 
in huſbandry, one ſhould imagine, that the col- 


lecting it would be a capital article with an indu- 
ſtrious farmer. Vet an ingenious writer, obſer- 
ving that the Jamaicans are in this particular much 


more induſtrious than the Britiſh, aſcribes the 


difference to the difficulty of procuring dung in 
Jamaica, © In. England, where the long winter 
enables a farmer to raiſe. what quantity he 


„ pleaſes, it is not collected with any degree of 


* induſtry. But in Jamaica, where there is no 


„ winter, and where the heat of the ſun is a 


« great obſtruction, the farmer muſt be indefa- 
| * tigable, or he never will raiſe. any dung.” 
Cool intereſt is not alone a ſufficient motive with 


the indolent, to be active. As dung is of great 


importance in huſbandry, a farmer. cannot be- too 
aſſiduous, in collecting animal and vegetable ſub- 
ſtances that will rot. One article of that kind 


there is, to collect whieh there is a double mo- 


tive, and yet is neglected almoſt every where. 
A farm full of weeds is a nuiſance to the neigh- 
bourhood: it poiſons the fields around; and the 


poſſeſſor ought to be diſgraced as a peſt to ſo- 


ciety. Now the cutting down every weed before 


85 


the ſeed is formed, anſwers two excellent pur- 
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poſes. Firſt, it encourages good crops by keep- 


ing the ground clean. Next, theſe weeds mixed 


with other materials in a dunghill, may add con- 
ſiderably to the quantity of dung. 
Next of lime, which is a profitable manure, and 


greatly profitable when it can be got in plenty | 
within a moderate diſtance. Philoſophers differ 
widely about its nature, and the cauſe of its ef- 
fects; and they talk ſo looſely, as to convince a 
plain farmer that the matter is very little under- 
| ſtood. But practice is our preſent theme; and 
the benefit of lime is ſo viſible, that the uſe of it 
has become general, where the price and carriage 


are in any degree moderate. 
However people may differ in other particulars, 


all agree, that the operation of lime depends on 
its intimate mixture with the ſoil; and therefore 
that the proper time of applying it, is when it is 


perfectly powdered and the foil at the ſame time 


in the higheſt degree of pulveration. This opi- 


nion appears to have a ſolid foundation. Lime 


of itſelf is abſolutely barren ; and yet it enriches 
a barren ſoil. Neither of the two produces any 


good effect without the other: therefore the ef- 


fect muſt depend on the mixture; and conſe - 
quently the more intimately they are mixt the 


effect muſt be the greater We. 
" Hencn 


* Mr. Duckanan of Achleſhy, i in Perthſhire, prepared a 
quantity of lime for manuring a moor ploughed before winter. 
Lime was immediately ſpread upon a part of it; but the work 
was ſtopped by bad weather. The remaining lime was in- 
deed covered with ſod, but fo ſlightly as not to throw off the 
rain. When laid on the reſt of the field in March, it was fo 

clotted 
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the ſand and water. 


224 P RAEL TIE. Part J. 
Hence it follows, that lime ought always to be 


ſlaked with a proper quantity of water, becauſe 


by that means it is reduced the moſt effectually 
into powder. Lime left to be ſlaked by a moiſt 


air, or accidental rain, is ſeldom or never tho- 


roughly reduced into powder ; and therefore can 


never be intimately mixed with the ſoil. Some- 


times an opportunity offers to bring home ſhell- 
lime before the ground is ready for it; and it is 


commonly thrown into a heap without cover, 


truſting to rain for llaking. The proper way is, 


to lay the ſhell-lime in different heaps on the 
ground where it is to be ſpread, to reduce theſe 
heaps into powder by ſlaking with water, and to 
cover the ſlaked lime with ſod fo as to defend it 
from rain. One however would avoid as much as 
poſſible the bringing home lime before the ground 
be ready for it. Where allowed to lie long in a 


heap, there are two bad Conſequences : firſt, lime 
attracts 


clotted as to be but very Inperfotly mixed with the ſoil. 
The crop of oats on the parts firſt limed was good ; that on 


the part laſt limed was good for nothing. The ſubſequent 
crops however on this part proved tolerable, the lime by 
repeated ploughings being better mixed with the ſoil. 
| In ſeveral parts of Scotland are found limeſtone of two 
different ſorts. The operation of the one 1s quick when 
ſpread upon a field after calcination ; but its prolific ef- 
fects are ſoon over. The other operates more ſlowly ; 
but its prolific effects continue longer. The former upon 
being ſlaked falls readily into a very fine powder: the 
latter falls more ſlowly into a powder that is not fo fine. 


This accounts for the difference. The fine powder mixes 
more intimately with the ſoil, and more quickly, than the 


| coarſe powder, For the fame reaſon, the fine powder 


makes the beſt cement, by mixing eafily and N with 


ew 
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attracts moiſture, even though well covered, and 
runs into clots, which prevents an intimate mix- 
ture; and, next, we learn from Dr. Black, that 


burnt limeſtone, whether in ſhells or in powder, 
returns gradually into its original ſtate of lime- 


ſtone; and upon that account alſo, is leſs capable 
of being mixt with the ſoil. And this is verified 

by a fact, that after lying long, it is ſo hard 
bound together as to require a pick to ſeparate 


the parts. 


For the ſame 1 it is a bad pralitice, tho? 
common, to let ſpread lime lie on the ſurface all 
winter. The bad effects above mentioned take 

place here in part: and there is another ; that rain 
waſhes the lime down to the furrows, and | in a 

hanging field carries the whole away. 

As the particles of powdered lime are LILY 


ſmall and heavy, they quickly ſink to the bottom 


of the furrow, if care be not taken to prevent it. 
In that view, it is a rule, that lime be ſpread, and 
mixed with 'the ſoil, immediately before ſowing, 
or along with the ſeed. In this manner of appli- 

cation, there being no occaſion to move it till the 
| ground be ſtirred for a new crop, it has time to 
incorporate with the ſoil, and does not readily 5 
ſeparate from it. Thus, if turnip-ſeed is to be 


ſown broadcaſt, the lime ought to be laid on im- 


mediately before ſowing, and harrowed in with 
the ſeed. If a crop of drilled turnip or cabbage 
be intended, the lime ought to be ſpread imme- 
diately before forming the drills. With reſpect 
to wheat, the lime ought to be ſpread imme- 
diately before ſeed-furrowing. If ſpread more ear- 


. ly, 
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ly, before the ground be ſufficiently broker, it 


finks to the bottom. If a light foil be prepared 


for barley, the lime ought to be ſpread after ſeed- 
furrowing, and hatrowed in with the ſeed. In a 


ſtrong foil, it ſinks not ſo readily to the bottom; 


and therefore, before ſowing the barley, the lime 


ought to be mixed with the foil by a brake. 


Where moor is ſummer-fallowed for a crop of 


oats next year, the line ought to be laid on im- 
mediately before the laſt ploughing, and braked 
in as before. It has ſufficient time to incorporate 


with the foil before the land be ftitred again. 
The quantity to be laid on, depends on the 


nature of the foil. Upon a frong ſoil, feventy 


or eighty bells of fhells are not more than ſuff⸗ 
eient, reckoning four ſmall firlots to the boll, 
termed wheat-meaftire ; nor will it be an over - 


doe to lay on an knndred bolls. Between fifty 


and fixty. may ſuffice upon medium ſoils; 5 


upon the thin or gravelly, between thirty and 


forty. It is not ſafe to Hay a much greater quan- 


: * on ſuch ſoils. 


It is common to lime a phitire-Hel immediate 
| ty before ploughing. This is an unſafe practice: 

it is thrown to the bottom of the furrow, from 
which it is never fully gathered up. 'Fhe proper 
time for liming a paſture-field, intended to be ta- 
ken up for corn, is a year at leaſt, or two, before 


ploughing. It is waſhed in by rain among the 


roots of the Plants; and has time to incorporate 
with the foil. 


With regard to the expence of carriage, to have 


the lune-kiln ſo near as to go twice a-day, is a 
4 great 
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great ſabing. But if there can be but one carria © 
F 

in a day, there is little difference as to expence, 


whether the diſtance be ſeven or eleven miles. A 
little more ſood to the cattle makes all equal. 


Limeſtolle beat ſmall makes an excellent ma- 


nüte, and ſupplies the want of powdered lime, 


T1355: YL AS 4-0. ALS Ef GE 15 1 of 41-448 
where there is no fuel to burn the limeſtone. 


Limeſtonè beat ſmall has not hitherto been much 
tiſed as a manure; and the proportion between 
it and powdered lime has not been "aſcertained, 

What follows may give ſome light. Three 
pounds of raw lime is by burning reduced to two 
pounds of ſhell-lime. Yet tlothing is expelled by 


the fire But the air that was in the limeſtone : 


the calcarivus edrth remains entire, Ergo, two 


pounds of ſhell-lime contains as much calcarious 


earth as three pounds of raw limeſtone. Shell- 
lime of the beſt qliality, when flaked with water, 
will meaſure out to thrice the quantity. But as 


litteſtone 16k none of its bülk by being dürnt 


into ſhells, it follows, that three buſhels of raw 
limeffone contains as much calcarious earth as ſix 
buſhels of p6wdered lime. And conſequently, | 
if powdered lime poſſeſs not ſome virtue above 
raw limeſtorie, three bitſhels of the latter beat 
dmall hould etudl as a manure fix buſhels of the 


former. 


Shell-marl, as a manure, is managed in every 
reſpe& like powdered lime, with this only differ- 
ence, that a fifth or a fourth part more in med- 

| ſure ought to be given. The reaſon is, that ſhell- 
matl is leſs weighty than lime, and that a boll of 


it contains leſs calcarious earth, which is the fruc- 
tifying part of both. 


Tx: I ſha!] 
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I mall conclude with clay and ſtone marls, 


which, with reſpect to huſbandry, are the ſarae, 
though in appearance different. The manures 
| hitherto mentioned are reſtoratives only : they 
recruit lands when worn out by cropping, and en- 
able it to bear more crops. The marl now un- 
der conſideration is not only a reſtorative, but has 


at! effect ſtill more defirable,, that of altering the 


nature of the ſoil, and improving its texture, ſo 


as to convert it from light tö heavy, and from 


weak to ſtrong. I know nothing comparable to 
it in that reſpect, but the poaching light land by 
cattle fed with turnip, mentioned in a foregoing 


chapter. It has another effect, in appearance 


oppolite z which is, to looſer a clay ſoil,- and to 
make it more free. 


The goodneſs of this marl depends on the 
quantity of calcarious earth in it; which I have 


known to amount to a half or more. It is too 


expenſive if the quantity be leſs than a third or a 
fourth part. Good marl is the moſt ſubſtantial 
of all manures ; becauſe if improves the weakeſt 
ground to equal the beſt borough-acres. One in- 
| ſtance I know, of two ridges marled a hundred 

and twenty years ago, that at this day make a fi- 
gurxe both in graſs and corn far above the reſt of 
the field. The low part of Berwickſhire, term- 
ed the. Me ſe, abounds every where with this 


_ mar]; and is the only country 1 in Scotland where 
it is in plenty. 


As none of the manures Lan acquainted with 


make any. diſtinction between weeds and corn, 
ne land ought to | be cleared of weeds before- 


marling ; 
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marling; and it ought. to be, ſmoothed with the 


brake and harrow, in order that the marl may he 

_ equally ſpread. Marl i is a foſfil on which no ve- 
getable will grow: its efficacy depends, like that of 
lime, on its. pulveration, and intimate mixture 
with the ſoil. Toward the former, alternate 


drought and moiſture contribute greatly, as alſo 


froſt. Therefore after being evenly ſpread, it. 
ought to lie on the ſurface all winter. In the 


month of October, it may be rouſed With a brake, 
which will bring to the ſurface, and expoſe to the 


air and froſt, all the hard parts, and mix with the 
ſoil all that is powdered. In that reſpect it differs 
widely from dung and lime, which ought to be 
ploughed into the ground without delay. Oats 
is a hardy grain, which will anſwer for being the 
Hiſt crop after marling, better than any other; 
and it. will ſucceed though-the marl be not thio- : 
roughly mixt with the ſoil. In that eaſe, the 
marl ought to-be ploughed i in with an ebb ure 
immediately before ſowing, and braked thorough- ' 
ly. It is tickliſh to make wheat the firſt erop : if 
ſown before winter, froſt ſwells the marl, and is 
apt to throw the ſeed out of the ground; if ſown 
in ſpring, it it will ſuffer more than oats by want of 


due mixture. | 
Summer is the proper - ſeaſon for marines be- 

| canſe-i in that ſeaſon the marl, being dry, is not 

only lighter, but is eaſily reduced to powder. 


Froſt however is not improper for marling, eſpe- 
Cially as in froſt there is little anni for Wy 5 


| other work. 
Mar! 
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ring the growing of that crop, the 
mar] has time to incorporate with the ſoil, and to 


bes 7 


dy fe -parate. 


tone mar] is fol hard by a a conſiderable mixture 
of ſand, that it will continue without diſſolying 


for years. In that 90 the expence of breaking 


the larger Jumps \ wit ammers would: nat be loſt: 


ſuch lumps baue no effect to promate vegetation; 
and they 2 are beſide an obſiruction to Plopghing 
and harrowing. ja 7 
About twentyyears ago, many Merſe tenants ap- 
plied. their wholg firength to marling, with very 
great ſucceſs ; and yet of late they ſeem more in 
tent on liming; which may appear ſingular in a 
cguntry where huſbandry goes on with alacrity. 
But leaſes in that country are commonly limited 
to nineteen years, Which, it is thought, affords 


too little time for drawing all the profit from this 


expenſive manure, that the tenant is intitled to. 
Jo wmarlto perfection, requires four hundred cart- 
loads on an aere, as much as gan be drawn by 
two ſturdy horſes; which, at a moderate com- 
putation, coſts about L. 4 per acre. But a field 
can be ſyfficiently limed from the diſtance of fif- 
teen Engliſh miles, for little above the half of that 
ſum; with this additional convenience, that a 


farmer Fan hire-carts for liming, inſtead of being 


confined to his own horſes, as he muſt be in mar}- 
ing; by which means, liming can be carried on 


with 
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Lis a heayy body, and ſinks to the bottom 
of th * i f inc diſcreetly ploughed. There- 


tore th 5 firſt 505 ene always have an ebb fur- 
Wy 


become a part of it; pie whichit does not ſea- 
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with much more expedition than marling. Not- 
withſtanding theſe differences, it is eafy to evince, 
that even on a leaſe of nineteen years, marl will 
afford a greater profit than-lime. Limed ground 
cannot bear without injury above three or four 
crops; after which it ought to be laid down in 
graſs. A field well marled, will produce rich 
creps of corn, in the ſimpleſt manner of culture, 
as long as the leaſe endures.” Now, though grafs 
is mere profitable than corn in a poor ſoil, the 
profit bears no proportion in a rich ſoil, which 
produces excellent crops, with no greater labour 
nor 8 8 than 1 is ee n on od : 


"4 1 IK a Y n 9891 . 
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1 Scotland, fences * eren kinds are WY W 
Stone-walls and thorn-hedges are the beſt and EP, } 
| 


the moſt common. 

The height of a dry Rlone-wall is directed by 
the uſe it is intended for. If intended for ſheep, | 
it cannot be under fix feet high; every rood of 

Which, being thirty-ſix ſquare ells, will at amedium 
coſt twenty ſhillings. A dry-ſtone wall for horſes 
or horned cattle cannot be under five feet high. 
The expence of incloſing in this manner is con- 
ſiderable. A ſquare field of ten acres incloſed with 
a wall ſix feet high, will coſt L. go, 158.; and 1 
L. 43: 5: 10, if the wall be five feet high. And # 

it 


it with ſod in the following manner. Firſt, lay on 


with the ſpade four or five inches deep, and of a 
length to equal the thickneſs of the wall. Next, 
cover this ſod with looſe earth rounded like a 
ridge. Third, prepare thin ſod, caſt with the 


With theſe cover the looſe earth, keeping the 


graſſy ſide uppermoſt : place them ſo much on 
edge, as that each ſod ſhall cover part of another, 


pact body, that keeps in the moiſture, and en- 
Courages the graſs to grow. Laſtly, cut off the 
ragged ends of the ſod on each ſide of the wall, to 
make the covering neat and regular. The month 


becauſe the ſun and wind, duting ſummer, dries 
the ſod, and hinders the graſs from vegetating. 
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it will require two and one half per cent. to keep 
them in order. To build with lime, as many do, 
inflames: the coſt; and yet upon the whole is a 
ſaving where lime is at hand. N 
To reduce both the expence of building * 
ſtone walls, and of upholding them, T warmly re- 
commend the following mode. Raiſe the wall to 
the height only of two feet and a half, and cope 


the wall with the graſſy ſide undermoſt, ſod cut 


paring ſpade, ſufficiently long for the thickneſs of 
the wall, and two inches more on each ſide. 


leaving only free two inches above. Fourth, 


when twenty or thirty yards are thus finiſhed, 
let the ſod be beat with mells by two men, one 


on each ſide of the wall, ſtriking both at the ſame 
time. By this operation, the fod becomes a com- 


of October is the proper ſeaſon for this operation. 


Noiſt ſoil affords the beſt ſod. Wet ſoil is com- 
manly too ind boy Ad and at any rate, the 


5 wag 
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VWatery plants it produces will not thrive in a dry 
ſituation. Dry ſoil, on the other hand, being 
commonly ill bound with roots, ſhakes to pieces 
in handling. The ordinary way of coping with 
ſod, which is to lay them flat and ſingle, looks as 
if intended to dry the coping, and to kill the 
graſs; not to mention, that the ſod is liable to be 


blown off the wall by every high wind. ic . 
Having finiſhed the wall, caſt a ditch on each 7 
ſide, beginning a foot from the root of the wall, 1 
ind floping outward to the depth of three feet, or 3 
at leaſt two and a half. The ditch ſhould — 4 I] 
qually ſloped on the other ſide, ſo as to be four 1 
feet wide! 1 
A rood of this fence, including every article, l 
may be done for three ſhillings or thereabout | 
and a field of ten acres may be thus incloſed fir : » 
about L. 30. If the ditch be made three feet B 
deep, the fence will be above fix feet high ; and _ 


above L. 20 will be ſaved of what a dry-ſtone 
wall fix feet high will coſt. Nor is this ſaving 
the moſt confiderable article. A fence of which 
the parts are ſo well joined together, will ſtand | 
: many years with little or no reparation. That 


this is far from being the caſe of a dry-ſtone 
wall ſix feet or even five feet high, all the world 
Knol. — 
Next at thora-hedges. The advantage of the 90 
white thorn for a fehce above every other plant, 2 


is well underſtood, It is a quick grower when 

planted in proper ſoil, ſhooting up ſix or ſeven 
feet in a ſeaſon. Though tender when young 1 
2 and hurt by weeds, it turns ſtrong, and may de 4 
cut 1 
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tien, they decay, and ſometimęs die. Eut there 


334 PRACTICE. Part J. 
"cut into any ſhape. Even when old, it is more 
diſpoſed than other trees to lateral ſhoots. 1805 


laſtly, its prick les make it the moſt proper of all 
kor a fence. 


The methed of ſowing the ſeed i in beds, is ſet 
forth i in the chapter of Foreſt-Trees. After the Þ 
plants have ſtood à full year in the ſeed-bed, 
tranſplant the largeſt 1 into a nurſery, which will 
leave ſufficient room for the remainder, to ſtand 
where they are another year. In the nurſery they 
ought to ſtand at the diſtance of ſeven, eight, or 
nine inches from each other, and there they may 
remain till fit to be planted i in a hedge, which js 
no ſooner than at the age of five. Room in a 
urſery is of great importance: when ſtraitened 
Þ# room, the plants 19 — up faſt, are weakly, 
and unfit to bear the hardſhips of an open field.. 
Ihe diſtance ought to 2 proportioned to the ſoil, | 
the greateſt 1 in a rich ſoil, a they grow faſt, | 5 
the leaſt in a poor foil, where they grow flow. 
The beſt ſoil for a nurſery is between rich and 
Poor. In the latter, the plants are dwarfiſh: in 
Ws former they are luxuriant and tender, and apt 
to be hare in the ſeverity of weather: and theſe 
imper fections are incapable of any remedy. An 
ene reguiſite in a nurſery is free ventilation. 
ow common is it to find nurſeries in hollou- A 
ſheltered places, ſuxrounded with walls and high ME 
Plantations, more fit for pinc-apples than for bar- 
ren trees! The Plants thruſt out long ſhoots, but 
leehle and tender: when expaſed to a cold ftug- 


18 


2 


5 the ragged parth: 
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is a reaſon for every thing: the nurſeryman' view, 


is to make profit by ſaving. round, and by im- 


poſing on the purchaſer tall plants, for which he 
pretends to demand double price. It is fo TA 


4% F< 


| for himſe E 
As korn will grow 1 ben roots, 


have long practiſed a frugal and expeditious 1 me- 


_ thod, of raiſing them from the wounded roots 
that muſt be cut off when thorns are to be ſet in a 


oo . - « 


5 hedge. Theſe roots cut into ſmall parts, and put 


in a bed of freſh earth, will Gn plants the 
next ſpring, no | leſs vigorous t an what are pro- 


= duced from ſeed. And thus a perpetual ſucceſ- 
ſion of plants may be obtained without any more 


ſeed. 


It ought to be a rule, never to e We into a 


\ CY 27> a Ed 


them. e and feeble «plans in 2 OT ar 


7 i 1 more than once before 8775 become 
—* fence. 


A thorn-hedge may be Panel in every! month 


; of winter and ſpring, unleſs; it be! froſt. But 1 have 5 
: always obſerved, that thorns planted in October 

are more healthy, puſh more vigorouſly, and few- 
+ decay, than at any other time. In preparing 


the thorns for planting, the roqts ought t to be left 
as entire as poſſible, and nothing cut away but 
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As a thorn- hedge ſuffers greatly by weeds, the 
ground where they are to be Planted ought to be 
made perfectly clean. The common method of 


planting 1 is, to leave eight or nine inches along * 


ſide of the intended ditch for a ſcarſement; and 


behind the ſcarſement to lay the ſurface ſoil of the 


intended ditch, cut into ſquare ſods two or three 


inches deep, its graſſy ſurface undermoſt Upon 

that ſod, whether clean or dirty, the thorns are 
laid, and the earth of the ditch above them. Ac- 
cording to that method, the graſs i in the ſcarſe- 
ment, with what weeds are in the moved earth, 
ſoon grow up, and require double diligence to 


prevent the young thorns from being choked. 


The following method, Which is creeping into 


Practice, deſerves all the additional trouble it re- 


quires. Leaving a ſcarſement as aboye of ten in- 
ches, and alſo a border for the thorns, broad or 
narrow according to their ſize, lay behind the bor- 


der all the ſurface of the intended ditch, champ- 


ed ſmall with the ſpade, and upon it lay the moul- 


dery earth that fell from the ſpade in cutting the 


ſaid ſurface. Cover the ſcarſement and border 
with the under earth, three inches thick at leaſt; 

laying a little more on the border to raiſe it high- 
or than the ſcarſement, in order to give room for 
| weeding. After the zthorns are prepared, by 
ſmoothing their ragged roots with .a knife, and 

lopping off their heads in order to make them 
grow buſhy, they are laid fronting the ditch, with 
their roots on the border, the head a little higher 
than the root. Special care muſt be taken to 
ſpread the roots among the ſurface-earth taken 


out 


. 
Rn 
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out of the ditch, and to cover them with the 
mouldery earth that lay immediately below. This 


article is of importance, becauſe tlie mouldery 


earth is the fineſt of all. Cover the ſtems of the 
thorns with the next ſtratum of the ditch, leaving 


always an inch at the top free. It is no matter 
how poor this ftratum be, as the plants draw no 


nouriſhment from it. Go on to finiſh the ditch, 


preſſing down carefully every row of earth thrown 
up behind the hedge, which makes a ſolid mound _ 
impervious to rain. It is a ſafeguard to the young 


hedge to raiſe this mound as perpendicular as poſ- 
ſible; and for that end it may be proper, in looſe 
ſoil, when the mound is raiſed a foot or ſo, 

bind it with a row of. the tough ſod, which will 


_ ſupport the earth above, til it become ſolid by 


lying. 
This is ü dent in nick oil; 3 3 "I 


ſoil is not rich, greater care is necelfars. Behind 
the line of the ditch, the ground intended for the 
ſcirſement and border ſhould be ſummer-fallow- 


ed, manured, and cleared of all graſs-roots; and 
this culture will make up for the inferiority of 
ſoil. In very poor ſoil it is vain to think of plant- 
ing a thorn-hedge ; for it will give no fatisfaQion, 
becauſe it never will become a fence. In ſuch 
ground there is a neceſſity for a ſtone fence. 
The only reaſon that can be given for laying 


thorns as above deſcribed, is to give the roots 


{pace to puſh in all directions, even upward into. 


the mound of earth. There may be ſome advan- 


tage in this; but, in my apprehenſion, the diſ- 
advantage is much greater of heaping fo much 
earth 


C 
4 - 
3 } 
x f 
L 
7 


N 
1 9 8 
1 
YL '*& | 
E 
þ 4 
e 
SE] 
mw: * 
2 
e 
2h is 
* 
1 
£4. 4 * 
ns (Ft 
1 
Mi 17s 
\ 
1 
9 * 
8 ; 
'Y 
9 
. 
35 
r 
1 
2:4 
4 
9 
1 
N 
* 144.4 
74 
| * Dp 
1 4 
1 
. 
#44 
Rk 
. 
$44 
£ : 
. 8 
& . EZ 
: 4 
45 
1 41 
1 * 
1 
. * 
ut 
0 
9 > #2 
1 
1 
r * 
1 
* 
* 
. 
12 
* 
«x 
AF 
x 
at 
5 4 
Ig 
5 
. 
IJ 
7 
L 750 
4 
A 
! 73 r 
1 
5 
. ee 
q . * 
a 
+ 
bra 


9 


— 


- —— - at, - — * 
— Y , K , . 1 2 In — — — — —— - — — 5 
— — — — Wh- ms ; 2 — 5 penance 3 p 
— 2 72 Ce TOR TER 3 — 5 Hy (Ga —ů— * 3 p 1 
— ad 2 herd — — — — 2 2 - BS _ - ** Rate Sb te OTST „ . 
— J %% I I er 2 — — ty — * . * 
— « 


— — — © x, — 
rr 


earth on the roots, as tb exclude not ofily the {lin 


that falls on the bank, to ſink gradually among 


ſpect to any other tree; and I have heatd of no 
experiment to perſuade me that a thorn thrives 


betteFfloping thah erect. But as iti h4tufal hiſ- 
at preſent following oitt a comparative tial. 1 


ed: ſome I have laid beralle to the ditch in the 
way now deſcribèd, and ſome I Have planted e- 


3 
— 
— - 


ches aſutider ; and from fine to ſix inches in in- 
ferior ſoils. To preſerve therh from cattle; the 


ciently covered, the prudent way is to delay fi- 
niſhing the ditch till the froſt be over. Spring is 
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and air; but even Hin: which runs down the flop- 
int Batik, arid lias no acceſs to the roots. In- 
ſtead of Hying the thortis frontitis the ditch, 
would it not do better to lay them patallèl to the 
ditch ; coveting the robts with three of four in- 
ches of the beft earth, Which would make a Hol- 


low between the plants and the floping battk # I 


This hollow would intercept every drop of riin 


the roots. If this be rib a better poſition for a 
thorn, it muſt be of a fingulaf conftitution. I 
ventute one ſtep farther out of the common path. 
Why at any rate ſhibuld a thorn be put in | thy 
ground ſloping? This is not the practice with re- 


tory experiment is always our laſt reſource; I am PÞ 


have many young hedges in the way firſt deſcrib- 


rect with their tops entire. The trials att fairly 
made; and tithe will determine the beſt ine thod. 
In 4 rich ſoll the thorns may be plahted ten in- 


ditch ought to be ſix feet wide, three feet deep, 
and ds natrow it bottom as the bredath* of the 
ſpade will allow. But when the thotns are ſuffi- 
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the proper time for completing the work, While 


there is ſufficient ſap in tlie ſoil, to bind the 
mound of earth that is raiſed behind the thorns. 


If delayed till the earth be dry, it never binds: if 

completed the beginning of winter, froſt ſwells 
the earth, looſens it, and makes it crumble 
down. 


The hedge is fenced from eattls on the one fide 


by the ditch ; but it is neceſſary that it be fenced. 


on both ſides. The ordinary method of a paleing 


is no ſufficient fence againſt cattle : the moſt gen- 


tle make it a rubbing-poſt ; and the vitious break 
it down wantonly with their horns. The only 
effectual remedy is expenſive; but better no 


fence than one that is imperfect. The remedy is, 
two ditches and two hedges, with a high bunt 


of earth between them. Survey Scotland, and you 


* will not find any fences there conſtructed 
Vuioithout many breaches; the repairing of which 
gives much trouble and little ſatisfaction. IF this 


remedy however be not palatable, the paleing 
onght at leaſt to be of the ſtrongeſt kind. Many 
different kinds have- been put in practice, that 
are extremely frail. I recommend the following, 


as the beſt I am acquainted with. Drive into the 


ground ſtrong ſtakes three feet and a half long, 


with intervals from eight to twelve inches, ac- 
_eording to the ſize of the cattle that are to be en- 
= Cloſed; and all preciſely of the ſame height. Pre- 
pare plates of wood ſawed out of logs, every plate 
three inches broad and half an inch thick. Fix 


them on the head of the ſtakes with a nail driven 


down into each ſtake. The ſtakes will be united 


ſo 


hath — 2 - 4 - ——— 
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ſo firmly, that one cannot be moved without the 
whole; and will be proof accordingly againſt the 
rubbing of cattle. But, after all, it is no fence 
_ againſt vitious cattle. The only proper place for 
it is the fide of a high- road, or to fence a plan ta- 
tion of trees. It will indeed be a ſufficient fence 


againſt ſneep, and endure till the hedge itſelf be a 


fence. A fence thus completed, including thorns, 
ditching, wood, nails, &c. will not much exceed 


two ſhillings every ſix yards, 
We are now arrived at the moſt important ar- 


ticle of all, that of training up a thorn-hedge after 
kt is planted. The ordinary method is, to cut off 


the top, and ſhorten the lateral branches, in order 


to make it thick and buſhy. To the ſame end, 


the young thorns, after ſtanding fix or ſeven = 


years, are ſometimes cut over within two or three 


inches of the ground, which multiplies the ſtems, 


and makes the hedge {till thicker. This form of 


a hedge catches the eye: by its thickneſs it is for- 
midable to cattle; but its weakneſs is diſcovered 
| when bare of leaves, and cattle break through e- 


very where without obſtruction. 


[ have the experience of three hedges trained 
for twelve years as follows. The firſt has been 
annually pruned top and ſides. The ſides of the 
ſecond have been pruned, but the top left entire. 

The third was allowed to grow without any pru- 
ning. The firſt is at preſent about four feet 


broad and thick from top to bottom; but weak in 
its ſtems, and unable to refilt any horned beaſt. 
The ſecond is ſtrong in its tems, and cloſe from 


: : top to bottom. The third 1s alfo ſtrong in its 


ſtems, 


Ch. XI. Fences. 5 


ſtems, but for two feet up bare of lateral branches, 
which have been deſtroyed by the overſhadowing 
of thoſe above, depriving them both of rain and 
air. That the ſecond is the beſt method, is aſ- 
certained by experience. And that it ought to 
beſo, will be evident if we can truſt to analogy. 
In the natural growth of a tree, its trunk is pro- 
portioned to its height : lop off the head, it ſpreads 


laterally and becomes a buſh, without riſing in 
height, or ſwelling | in the trunk. The lime- tree ii | 
the only exception I know : the white thorn I am 


certain is not an exception. Hence the following 
method of training up a hedge, which 1s to allow 
the thorns to grow without applying a Knife to 


their tops, till their ſtems be five or ſix inches in 
circumference. In good ſoil, with careful weed- 


ing, they will be of that bulk i in ten or twelve 


years, and be fifteen feet high or upward. The 


lateral branches only muſt be attended to. Thoſe 
next the ground muſt be pruned within two feet 


of the ſtem: thoſe above muſt be made ſhorter 


and ſhorter, in proportion to their diſtance from 
the ground; and at five feet high they muſt be 


cut cloſe to the ſtem, leaving all above full free- 


dom of growth. By this dreſling, the hedge 


takes on the appearance of a very ſteep roof; and 
it ought to be kept in that form by pruning. This 


form gives free acceſs to rain, ſun, and air: e- 


very twig has its ſhare, and the whole is preſerved ' 


in vigour. When the ſtems have arrived at their 
-proper- bulk, cut over them at five feet from 


the ground, where the lateral branches end. This 
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anſwers two excellent purpoſes ; the firſt is, to 


ſtrengthen the hedge, the ſap that formerly a- 
ſcended to the top being now diſtributed among 


the branches. The next is, that a tall hedge 


ſtagnates the air, and poiſons both corn and graſs 
near it. A hedge trained up in this manner, is 
impenetrable even by a bull: he may preſs in the 
lateral branches; but the ſtems ſtand firm. For 


an inſtant proof that this method will anſwer, ob- 


ſerve the thorns that from ſpace to ſpace are al- 


lowed to grow up above their fellows, in form of 


a hedge-row. Theſe thorns, though growing in 


the middle of a bufhy hedge, have ſtems far lar- 


ger than the reſt. Beſide the ſtrength of ſuch a 


hedge, it is leſs expenſive than a hedge reared in 
the ordinary way: the weeds are ſooner choaked ; 
and it requires much leſs pruning. When fo much 
labour is ſaved, one will the leſs grudge the price 


of the beſt thorns that can be procured. Good 


thorns are indeed more eſſential in this manner of 
training up a hedge than in any other : they ought 


all to be of an equal ſize, and equally vigorous, 


that they may not overtop one another. The in- 
termixing cf ſtrong and weak plants is of leſs im- 
portance, where the heads are cut off and all new 
to grow equally. _ = 
Plathing an old hedge, an ordinary practice in 
England, makes indeed a good interim fence; | 
but at the long-run is deſtructive to the hedge: 
and accordingly, there is ſcaree to be met with a 


complete good hedge where plaſhing has been 
long practiſed. A cat is ſaid among the vulgar to 
— have 
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have nine lives: is it their opinion, that a thorn, 
like a cat, may be cut and flaſhed at will without 
ſuffering by it? Lucky it is, that the method 
here recommended renders * altogether 
unneceſſary. 


A hedge ought n never to be planted on the top 
of the mound of earth thrown up from the ditch. 
It has indeed the advantage of an awful ſituation; 


but being planted in bad ſoil, and deſtitute of moi- 


ſture, it cannot thrive: it is at beſt dwarfiſh, and 
frequently decays and . 
To plant trees in the line of the hedge, or with- 


in a few feet of it, ought to be abſolutely prohi- 
bited, as a heterodox practice. It is amazing, 
that people ſhould fall into this error, when they 


ought to know, that there never was a good 


thorn-hedge with trees in it. And how ſhould it 
be otherwiſe? an oak, a beech, an elm, grows 


faſter than a thorn : when ſuffered to grow in the 


midſt of a thorn-hedge, it ſpreads its roots every 
where, and robs the thorns of their nouriſhment. 
Nor is this all: the tree overſhadowing the 

thorns keeps the ſun and air from them. At the 
ſame time, no tree takes worſe with being o. over- 


ſhadowed than a thorn. 
It is ſcarce neceſſary to mention gaps in a 


hedge; becauſe they will ſeldom happen where a 
hedge is trained up as above recommended. But 
in the ordinary method of training, gaps are fre- 
quent, partly by the failure of plants, and partly _ 
by the treſpaſſing of cattle. The ordinary me- 


thod of making up gaps is, to plant ſweet brier 
22 where 


. 4 6 > E * — — = — 
— N — — F — rm YE 104 Bras f 0 * . — 5 ny - 2 
8 3 > : a CPI ſe, 2 
a re 4 IO 2 S 8 1 2 na D b q 8 ny 
PPP .. LY 2 AER: . 
recs : K og fs Get A, 4 \ . 12 y 8 * A — 2 5 


1 PRACTICE m 


where the gap is ſmall, and a crab where it 
is larger. This method I cannot approve, for 
an obvious reaſon: a hedge ought never to 
be compoſed of plants that grow unequally: 
thoſe that grow faſt overtop and hurt the ſlow 
growers ; and with reſpect in particular to a crab 
and ſweet brier, neither of them thrive under 


ſhade. It is'a better method to remove all the 
withered earth in the gap, and to ſubſtitute freſh 
ſappy mould mixed with ſome lime or dung. 
Plant upon it a vigorous thorn of equal height 
with the hedge, which in its growth will cqual 


the thorns it is mixed with. In that view, there 


ſhould be a nurſery of thorns of all fizes, even to 
five feet high, ready to fill up gaps. The beſt 
ſeaſon for this operation is the month of October. 


J ſhould have added, that a gap filled with ſweet 


brier, or a crab lower than the hedge, invites 


cattle to break through and trample the young 
plants under foot; to prevent which a paleing on 


both ſides is far from being ſufficient, unleſs it be 


railed as high as the hedge. 


Nothing hitherto has been ſaid about an inclo- 
ſure for ſheep. To carry a farm to its perfection, 


every incloſure ought to be made ſo as to keep in 
ſheep, though not F chiefly intended for them, for 
fheep ought to be mixed with other cattle in e- 


very paſture-field: they eat what others leave, 


and others eat what they leave. But farmers ge- 


nerally take a humbler flight, and are ſatisfied with 


one or two incloſures for ſheep. In that view I 


Premiſe, that of all animals ſheep naturally take 
the 


c 


n 
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the wideſt range in feeding ; for which reaſon, an 


incloſure for them ought never to be under fifty 


or ſixty acres. Where they have ſo much room, 


any fence will keep them in: where confined to 


five, ſix, or even ten acres, the moſt awful fence 
18 ſcarce ſufficient. I talk of the common run of 
ſheep; not of the large Lincolnſhire breed, habi- 
tuated to incloſures, which have no genius for 
leaping. 2 
Where ſtones are to be had, the cheapeſt and 


moſt effectual is the ſtone fence above deſcribed. 


If a farm cannot afford an incloſure fo large as 


that now mentioned, the deepneſs of the ditch 
ought to be in a reciprocal proportion to the ſize 
of the incloſure : in a ſmall incloſure, the fence 
ought at leaſt to be fix feet high. If the farmer 
be reduced to a quickſet hedge by want of ſtones, 


the ſcarſement muſt be eighteen inches broad, in 


order to receive a paleing between the root of the 
| hedge and lip of the ditch ; inclining to the ditch 
in form of a ſtocade, which will make it the more 
awful. This will fit the incloſure immediately 
for ſheep, without waiting the flow growth of the 
| hedge. When the paleing fails, the ditch muſt 
be lined up with ſtones to the. height of the 
_ hedge, to prevent the ſheep from making a road 


up the ſide of the ditch to come at the thorns; 


which would ruin all, for no food is ſo palatable = 
to them as the leaves of thorn. Where ſtones are 
ſcarce, two feet of ſtones may do, raiſing the li- 


ning to the height of the thorns with ſod. 


One thing is never to be omitted in a large in- 


cloſure. Sheep require a ſhelter againſt heat, no 
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mended, affords little ſhelter againſt either. 


in the drieſt part of the field. Plant ten or twelve 


from time to time, which will give the trees 
that ſtand room to extend their lateral branches. 


dung dropt in this ſheltered place, may be ga- 
thered and put in a dunghill, or ſpread upop the 


other animal; 
more, I muſt repeat again, that a provident far- 
mer ought to have more incloſures than one: he 


another, 


the gates of incloſures. 


apt to be ſhaken by a heavy gate, and to be torn 


dicular to it, ſeven or eight feet long, thickeſt | in 


JJ wat 
leſs than againſt cold. The ſtone fence recom- 


1 


Therefore, a ſhelter ought to be made ſomewhere 


rows of Scotch fir or ſpruce fir in a curve, ſemi- 
circular, or elliptical, the concave fronting the 
ſouth, and ſufficiently capacious for beds to all 
the ſheep. Surround this plantation with a ſtone 
tence of the ſame form with what incloſes the 
field. The weakeſt trees ought to be weeded out 


And the plantation when grown up will protect 
the ſheep from all cold or fierce winds. The 


N 
A ſheep yields more profit by paſture than any 
and as its dung enriches the ſoil 


will have the benefit of fine crops of corn by re- 
moving ſucceſſively ſheep from o one incloſure to 


A word more before I end, which hall be on 
The poſt upon which the 
gate 1s hung, though built of ſtone and lime, is 


to pieces by a careleſs driver running the axle of 
his cart againſt it. But inſtead of building a wall 


in the line of the incloſure, let it be built perpen- 


the 
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the middle and tapering toward the ends. Such 


a wall or poſt will be proof againſt any force. 


Cc H K r. nt 
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TE PROPER $S1ZE OF a FARM, AND THE 


USEFUL ACCOMMODATIONS IT OUGHT 
TO HAVE. 


To confine a tenant to that quantity of land 

which can be managed to the beſt purpoſe, 5 
with the leaſt expence, is the ſureſt means of ob- 
taining an adequate rent without oppreſſion. A 
farm ought never to contain a leſs quantity of 
land than ſufficient for a plough, and there is no 

medium between that quantity, and as much as 


will give full employment to two. Leſs than ſuf- 
ficient for a plough, is an evident loſs to the te- 


nant, and conſequently to the landlord : the ſer- 


vants and cattle muſt at times be idle for want of 


work; or what is worſe, they will work indolent- 


ly, and make no progrels. I have a ſtriking proof 


of this obſervation. The eſtate of Grange in the 
carſe of Falkirk, containing about 360 Scotch 
acres, paid of rent L. 450. It was poſſeſſed by 


no Gr than eleven tenants; not one of the 


farms ſufficient for a plough, ſeveral of them be- 
tween wy and thirty acres. A map was made : 


it 
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it was clearly ſeen, that the eſtate could hold but 
ſix tenants; and it luckily happened, that there 


were ſix houſes abundantly centrical for theſe te- 
nants, without neceſſity of new buildings. The 


ſaving of twenty horſes and ten ſervants, and the 


maintenance of five tenants and their families, 


was great: beſide the profit that each tenant was 
intitled to for his ſkill and labour. The fix tenants 
that took the whole offered at once an advance of 
L. 194 Sterling, which was accepted, though not 
equal to the faving. And accordingly the pre- 
ſent rent of L. 644 will be eaſier on the fix te- 
nants, than the former rent of L. 450 was on the 
eleven. A farm, on the other hand, that cannot 
be commanded by one plough, and is not ſuffi- 


cient for two, is a ſtill greater loſs. The tenant, 
ſtruggling to make ſomething of every field, does 


juſtice to no field; and the farm turns poorer and 


poorer every year. It is well known, that moſt 
farms in Scotland are too large for the ability of 
the tenant. The reaſon is, that in an uncultivat- 


ed country, the adding twenty or thirty acres 


more is little regarded. I could give many in- 
ſtances of a tenant beginning to thrive after being 


deprived of part of his farm. But it is unneceſ- 


{ary to give inſtances, for they are known every 


where. 


When one thinks of calculating What quantity 
of land is ſufficient for a ſingle plough, many cir- 
cumſtances occur, that make it impracticable to 


determine the point with any preciſion. The 


difference between a light and a heavy ſoil, is con- 
ſiderable; ard no leſs ſo, the nearneſs or 3 


of 
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of manure. The mode of cropping is capital: 
where all the different plants are ſown in ſpring 
and reaped in autumn, more ploughs are requi- 
fite than when crops are diſperſed through the 
year, according to the preſent improved mode of 
culture. I venture only in general to ſay, that 


in moſt ſoils fifty acres of corn may be command- 


ed by a ſingle plough, provided the crops be diſ- 
tributed through the year, to afford time for ma- 


naging all of them with the ſame men and cattle. 


But where graſs is neceſſary for keeping the ſoil 
in heart, a farm ought to be enlarged in propor- 
tion to the quantity of graſs required; for there 
ought always to be as much land in tillage as fully 
to occupy a plough. If a third part in graſs be 
ſufficient, the farm ought to conſiſt of ſeventy-five 


acres : if a half be neceſſary, the farm ought to 


be 100 acres; and if the ſoil be ſo mean as to re- 
quire two-thirds in graſs, the extent of the farm 
ought to be 150 acres. If the reader be curious. 
about further particulars, I refer him to the ſe- 
venth chapter, in which a few examples are given 
of the number of acres that in different modes of 
cropping may be commanded by one plough. 
Theſe examples will pave the way to computa- 


tions correſponding to other rotations. 


I proceed to an intereſting article, which is to 

compare great and ſmall farms in point of utility. 

T call a ſmall farm what employs but a ſingle 
Plough; and a ſmaller there ought not to be. A 
middling farm is what requires two ploughs; and 
whatever requires a greater number, I call a great 


farm. Theſe different farms I ſhall cats with 


reſpect 
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reſpec to the landlord, with reſpect to the tenant, 


and with reſpect to the public. 
With reſpect to the landlord, there are advan- 


tages and diſadvantages that tend to balance each 
other. Small farms draw the greateſt number of 


candidates; which cannot fail to raiſe the rents. 
On the other hand, ſmall farms occaſion a great 
expence for houſes ; and in a country where build 
ing materials are coſtly, large farms may appear 
to be the intereſt of the landlord. 


With reſpect to tenants, a farm as large as can 


accurately be managed, is undoubtedly the in- 


tereſt of a tenant, provided he have a fund for 


ſtocking the farm ſufficiently. But this is really 


ſaying no more, but that it is beneficial to have a 
large fund. The proper queſtion is, Whether 
uith reſpect to farmers in general, it is not a con- 


venience to have the choice of ſmall or great farms, 


according to their ſtock ? In that view, ſmall 5 
farms are undoubtedly advantageous to thoſe 
who want to be farmers; becauſe in Scotland, at 


leaſt, the number is much greater of thoſe who 


can ſtock a ſmall farm, than of thoſe who can go 


farther. It may poſſibly be objected, that there 
is an inconvenience in a ſmall farm where two 
horſes only are neceſſary for a plough, in reſpect 
that two horſes make but a ſlow progreſs in carry- 


ing corn or dung. To this objection there is a 


ready anſwer : two horſes in two ſingle carts will 


make as much expedition in carrying out the 
dung, or carrying in the corn of a ſmall farm, as 


double that number will make in a middling farm, 
where the dung and corn are double in quantity. 


I lay 


Ch. XIII. Ta E PROPER SIZ OP A FARM. 251 


1 ſay further, that if two horſes be not ſufficient, 
the defect may be readily ſupplied by two draught 
oxen, which add very little to the expence of the 
farm. Theſe at four years of age may be pur- 
chaſed for L. 10. They will give at ſeven L.15 ; 
and this profit, with no more work than ſufficient . 
to give them a ſtomach, will balance their ſum- 
mer: food of green clover. Their winter food of 
ſtraw cannot enter into the computation, being 
the very beſt way of converting ftraw into dung. 


Here there is a great convenience. Where a 


field, by drought or otherwiſe, is rendered too 
ſtiff for a pair, the oxen may be yoked in the 
plough with the horſes. In ground leſs ſtiff, the 
farmer has a choice of, two oxen and a horſe, of 
two horſes alone, or of two oxen. Where 
ploughing happens to be retarded by bad weather, 


two ploughs may be employed, which is a ſignal 


convenience. Ploughing alſo and harrowing may 


go on at the ſame time; and the farmer has it al. 


ways in his power to yoke two double carts. Even 
in carſe-ſoil this plan will anſwer; as there is ſel- 
dom occafion to employ the oxen but where the 
ground is ſufficiently dry for them. 
With reſpect to the public, ſmall farms are un- 
doubtedly the moſt advantageous. The number 
of ſervants, it is true, muſt be in proportion to 
the ſize of the farm: but! in a middling farm there 
is but one tenant; whereas in two ſmall farms of 
no greater extent, there are two. And the dif- 
ference is ſtill greater in large farms. This is a 
capital circumſtance. The children of tenants are 
taught to read and write; and in general are bet- 
e ter 


but to the moſt uſeful population. 1 would not 
therefore indulge willingly any farm beyond a 

middle ſize. And to check thoſe of a larger ſize, 

1 am clear for a tax of L. 3 or L. 4 yearly upon 
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ter educated than children of day-labourers, which 


qualifies them better for being artiſts and manu- 
facturers. They are alſo commonly more nume- 


rous, being better nouriſhed during nonage, and 
better preſerved from diſeaſes. Small farms ac- 


cordingly are not only favourable to population, 


every farm that requires three ploughs ; and ſo 
on according to the number. Iexcept proprietors, 


who ought to be encouraged to improve their 
eſtates: let them employ as many ploughs as they 
find convenient, and not be ſubjected to any tax. 
If any undertaker be willing to lay out a large 
ſum of money upon farming, the profit of a long 
leaſe will enable him to pay the tax. This tax at 


the ſame time may be ſo contrived, as to anſwer 
a valuable purpoſe, that of exciting farmers to 
uſe oxen inſtead of horſes ; which will be done by 


exempting oxen-ploughs from the tax. And the 
undertaker mentioned will be relieved from the 


tax altogether, if he employ ſuch ploughs only. 


Tux ſizeof a farm being adjuſted, next in or- 
der are its accommodations. The firſt accom- 


modation I ſhall mention is, an acre planted with 


trees proper for the farm; fir in particular and 


aſh. The worſt ſoil will anſwer the former, and 
moiſt ſoil the latter. Theſe are at hand for pale- 
ing and other purpoſes ; and without ſuch a con- 


venience A tenant's hands are in a meaſure bound 


up. 


Another 
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Another accommodation follows. However well 
adjuſted the ſize of a farm may be to the ſtrength 
employed upon it ; yet to have a farm in perfection 
there ought always to be ſome bywork, about 
which the ſervants and horſes may be employed, 
when the ordinary culture of the farm does not 
require them. There is a great difference be- 
tween good and bad weather, with reſpect to ex- 


pedition. The farmer muſt provide againſt the 


latter, by ſufficiency of men and horſes, which in 
the former have not full employment. Therefore, 


to provide againſt want of work, there ought to 


be a reſource, ſuch as may be taken up or laid 
down as occaſion offers. The carrying lime to a 


farm, or mar], or dung from a eee 5 


town, are een reſources. 
The chief accommodation of all is, a ict 


kitchen- garden. Formerly, oat-meal was the only 
food of our labouring people; and when at five 
or fix ſhillings per boll, there could not be cheap- 


er food. A kitchen- garden was at that time a 
fort of luxury, and our ſimple peaſants had no 
notion of luxury. By a great advance in the price 
of oats and oat-meal, a kitchen-garden has be- 


come an article of economy; and yet ſcarce more 


attended to than formerly. Well dreſſed and crop- 


| ped, it will afford half maintenance to a family; 
and will not coſt the half of oat-meal. But the 
ignorant are flaves to cuſtom ; and no value is put 
on a kitchen-garden at preſent, becauſe it was of 


no value thirty years ago. 
The extent of this garden depends on | the man-- 
ner of cropping the farm. Where red clover is 
| one 
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one of the crops in the rotation, a kitchen- garden 


need not exceed two or three acres. Where red 


clover enters not into the rotation, ſix acres are 


the ſmalleſt quantity even for a ſingle plough; 
beeauſe it muſt yield food both for man and beaſt. 
Take the following rotation, which at the ſame 
time is capable of greater variety in a kitchen- 


garden of greater extent than fix acres. Two 


acres are neceſſary for ſummer- food to the farm- 


cattle, cows, &c. Two acres more will be uſe- 
fully employed in cabbage, colewort, turnip, car- 


rot, potatoes, leeks, onions, turkey-beans, white 


peaſe, and other kitchen ſtuff, for food to the fa- 
mily. The remaining two acres muſt be ſown 
with barley and red clover. To give directions 
for the culture of the vegetables intended for the 

family uſe, would be a treatiſe on the kitchen- 
garden. I ſhall only ſlightly obſerve, that the early 


cabbage, termed May cabbage, may be ſet the 


end of February, or as ſoon after as the feaſon 


anſwers; and will be ready for eating in May 


and June. Scotch cabbage ought to be ſet in 
March; and a few ſet in June will be ready for | 
eating next ſpring. The ſeaſon for ſowing car- 
rots, onions, and leeks, is the ſame with that of 
oats. Onions require a rich ſoil; and if that be 
wanting, leeks may ſupply their place. Potatoes 
- ought never to be neglected: they make a hearty 


food, and the cheapeſt of all: upon which ac- 
count, as many ought to be raiſed as will ſerve 
the family the year round. Turnip is proper for 


cows after calving, and to turnip may be added 
what cabbage or colewort are ſaved from the fa- 


mily 


Bs 
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mily-uſe. This ſucculent food will produce plenty 
of milk for rearing calves, an article little regard- 


ed in Scotland. Careful culture may afford ſoine 
og for feeding an old cow or ox during win- 


which in ſpring may be ſold to great advan- 
rol inſtead of being ſold the beginning of win- 
ter for a trifle. 


A kitchen-garden 1 is always ſurrounded with 


trees, from the notion that it requires ſhelter. 


Young plants require ſhelter ; but not thoſe that 


are advanced in growth. Plants long ſheltered in 


a kitchen-garden, are too tender for the field. 
And for evidence that they proſper greatly by a 


free circulation of air, they riſe in the field to a 


much greater ſize than in a ſheltered garden. I 
need ſcarce add, that the kitchen-garden ought 


to be as near the farm-houſes as may be, in order 


to ſave the carriage of dung to it, and of green 
food to the cattle. 


There is one accommodation of a farm I reliſh 
greatly, becauſe it has a charitable view. Why 
not reſerve work for ſuperannuated labourers that 


requires little ſtrength, cutting down weeds for 
example, weeding hedges, filling up ruts in a 


road with ſmall ſtones, tending cattle in the houſe 
during winter, gathering dung, and the like? 
Half-pay would help them to live; and gentle 


work would keep them in ſpirits, preventing a 


languor that ſits down heavy on the TOR, 


when reduced to idleneſs. 
It will not be an unneceſſary addition, to exa- 


mine what ſort of farm is proper for a wright, a 
ſmith, a maſon, or weaver. A mechanic, it is 


true, 
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true, makes more by his art than by huſbandry- 
work : but if he have no farm [to depend on, he 
muſt go far to market for proviſions, and will be 
ill provided after all. At any rate, he muſt have 


a ſmall farm for maintaining a hole and two 
cows : the former for carrying timber, 1 iron, coals, 


&c. the latter for milk. 
The quantity of land neceſſary for a al 


his wants, cannot be leſs than ſix acres where the 


ſoil is good, and more where it is indifferent. To 
prevent the expence of winter-herding, the field 
muſt be incloſed; but diviſions are not neceſſary. 


It ought to be eropped as follows: a third part in 


red clover, with a ſmall proportion of ryegraſs to 
thicken the crop: a third part in oats, turnip, and 
potatoes ; the remaining third in barley and lint; 


the lint to be ſown where the potatoes w_ the 
former year. | 
To fave the expence and trouble of carrying 
clover to the cattle in the houſe, and of carrying 
dung to the field, let a moveable trough be pro- 


vided twelve feet long, the fide ſpars eighteen 


inches high. Bind the horſe and two cows to 
ſtakes at the fide of the trough, and let them have 
plenty of clover. To defend them from heat and 
from flies, cover them with a ſhed, the roof of 


which may be an old fail, or any other coarſe 


cloth, ſupported upon wooden pillars. The trough 
and ſhed moved from place to place, will ſpread 
the dung equally, and fave carriage of the clover. 
The wife or maid-ſervant, when ſhe milks the 
_ cows, fills the trough with clover ; and the rich- 


neſs of the food will make it proper to milk them 


thrice. 
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thrice a- day. The oat and barley crops need no 


inſtruction. The turnip is an excellent food ſor 


the cows in ſpring after calving ; and there ought 


to be as many potatoes as to ſerve the family the 
year round. As for the flax, all the ground that 


Can poſſibly be ſpared ought to be cropped with 
becauſe every perſon of the family may be 


profitably employed, upon dreſſing it in winter- 
evenings when no other work is on hand, and 


when otherwiſe they would be idle. 


The oat and barley ſtraw, with what clover has - 
been ſaved, will ſuffice for winter-food to the 


horſe and two cows. And the dung that can be 


thus gathered, will ſuffice for the turnip and potato 


crops. As the lint ſucceeds the potato. crop, it 


will require no dung. 


The great loſs of a ſmall farm that cannot main- 


tain a plough is, that the land is never dreſſed in 


ſeaſon. No neighbouring farmer will part with 


his plough, even for hire, till his own work be 

finiſhed. This loſs may be prevented by placing 
two mechanics together. If good-natured and ſo- 
ciable, they will go on pleaſantly with their two 


horſes in a plough, and will have always the ſea- 
lon at command for ploughing. The great ad- 


vantage of ſuch a plan, both for frugality and pro- 
fit, will ſubdue even bad humour, and make the 


neighbours go on cordially together. 


With reſpect to a weaver, ſome Iriſh pamphlets 


declare againſt his having any land to cultivate; 
for the BY above 3 that there is 


more profit by weaving than by farming. But 


this reaſon is not ſatiskactory. Weaving, a ſeden- 
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tary occupation, requires at times field-labour for 
ſake of health; and it is not conſiſtent with hu- 
manity, that profit only ſhould be the object, with- 
out regard to health or comfort. It may at the 
fame time be doubted, whether it will not be pro- 
fitable to preſerve a weaver a few years longer in 
health and vigour. Theſe conſiderations muſt 
weigh, even. where there is a market at hand for 
proviſions, which is a rare caſe in Scotland. But 
as a weaver has no occaſion for a horſe, four acres 
are ſufficient for his purpoſe, to be > cropped in 
three diviſions as above mentioned, 


Cir r 
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IN RENT. 


= I N leaſing a farm, it appears an equitable bar- 
gain, that after a moderate allowance to the te- 
_ nant for his ſkill and induſtry, and after deduct- 
ing the expence of management, the remainder 
of the product, or its value in money, ought to go 
to the landlord as rent. In order then to aſcer- 
tain the rent. of a farm, the particulars muſt be 
ſtated with which the crop ought to be burdened. 
This will be found not an eaſy taſk : but the fol- 
lowing conſiderations will pave the way to it. 
The labour beſtowed on drefling land for a 
crop, is evidently a burden on the crop. But by 
what rule is that labour to be eſtimated ? If the 

| labour 
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labour of every man and every horſe were to be 


ſtated at ſo much per day, it would encourage the 


Aenant to loiter, inſtead of being diligent : the 
crop would be exhauſted by the expence, and no- 


thing be left to the landlord. The nature of the 


agreement between landlord and tenant, ſuggeſts 
a more proper method of ſtating the account. 


The tenant furniſhes the ſervants and cattle ; but 


as they labour for the landlord, the expence muſt 


be defrayed by him. The article for ſervants hi- 
red by the year or half-year, is ſimple: their wages 
muſt be ſtated as a burden on the product. The 
article for the labouring cattle 1s more intricate. 
Were the price of every beaſt to be ſtated, bought 


by the tenant during his leaſe in place of thoſe 
that fail, it would occaſion much trouble, and o- 
50 pen a door to fraud. The only practicable way 
is to allow the tenant a yearly ſum, for the uſe 


of his cattle, and for upholding them. For the 


former he cannot be offered leſs than five per 
cent.; becauſe that ſum he would be intitled to, 
upon converting his ſtocking into money. As to 
the latter, cattle are a periſhable commodity ; and 
every farmer reckons upon the expence of renew- 
ing his ſtock every ten years. To anſwer this 
expence, the tenant ought to be allowed yearly 
ten per cent. of the value of his ſtock ; which ſum 
in ten years amounts to no more but that value. 


Eut this is not all: a poor tenant who commonly 
has nothing to depend on but his ſtock, mult be 
| Preſerved from riſk. His ſtock of labouring cat- 


tle ought to be inſured to him; and the inſurance 


cannot well be yearly under four or five per cent. 
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Upon the whole, for furniſhing labouring cattle, 


and upholding them, he is well intitled to twenty 


per cent. yearly of their value; and this ſum is 
another deduction from the yearly product. 


In this account muſt alſo be comprehended the 
farm-inftruments, ploughs, carts, &c.; for theſe 


mult be renewed from time to time, ſtill more 
frequently than the labouring cattle. But cows 
and calves, and other particulars that are kept for 
the benefit of the tenant folely, are not to be com- 


prenended ; becauſe they produce — to the 
landlord. 


What the tenant bimCclf ought to be 1 004 | 
out of the product, for beſtowing his whole time 
upon the fervice of his landlord, is far from being 
obvious. A tenant is in a higher claſs than a 


hired ſervant or day-labourer ; and may well rank 
with a ſhopkeepcr in a town, or a manufacturer 
in a village. To judge by that compariſon, his 
allowance oug'it not to be under L. 36 or L. 40 
yearly ; ſuppoſing the corn, one grain with an- 
other, to give ten thillings per boll, which is the 
price to be underſtood in every branch of this in- 


quiry. Nor is this a high allowance, conſidering 
that after maintenance of the family,” and educa- 
tion of the children, very little will be ſaved. But 


here nature ſtrikes out againſt this allowance. 


Men are ambitious of power, the lower claſſes not 
excepted. Every day-labourer who has ſaved a 


Uttle money by penury, immediately commences 


farmer. He purchaſes his labouring cattle upon 
credit, and depends on his little ſtock for what 
elſe he wants. What tickles him, is not inde- 


pendence 
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pendence only, but to have the command of ſer- 


vants and horſes. Many a poor man 1s involved 


thus in difficulties, who lived more at eaſe while 


he was a day-labourer. One unacquainted with 
this ſcene, would be amazed to hear, that in many 
places of Scotland, there are two, three, ſome- 
times four, tenants about a ſingle plough, in a 
poor farm that perhaps does not pay L. 5 yearly. 
Were it not the ambition of being tenants, better 


it would be for them to labour at 8d. per day. 


By this ambitious propenſity in my countrymen, 
much leſs is made by farming, than the tenant is 
intitled to from the nature of his profeſſion. It 
is believed, that thoſe who are confined to one 
plough, do not at a medium clear more than 
L. 20 yearly ; which exceeds not the wages of an 
ordinary mechanic, and is not far above what a 


day-labourer earns. The landlord indeed profits 


by this propenſity ; becauſe the leſs that is drawn 


of the product by the tenant, the more is left to 
the landlord : but the profit is only temporary ; 
for the landlord ſuffers in the main, by being o- 
bliged to lower his rent for che encouragement of 
more vigorous tenants. 


However this be, the rent of ſmall farms de- 


termines the rent of every farm; for a landlord, 


who draws of rent L. 80 from two ſmall tenanis, 


will not eaſily be perſuaded to ſet both farms to 
one tenant for L. 75. But it falls out luckily 
here, that there is encouragement to great te- 


nants, without encroaching on the Los in- 
tereſt. A leaſe of fix ſmall Fe will intitle him 


to the ſhare of each of the former poſſeſſors, which 
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is L. 1 20, without lowering the landlord's rent one 


farthing. 


I need ſcarce mention, that ther expence of ſeed 
is a burden upon the annual product; as alſo the 


expence of ſhearing, threſhing, &c. as far as theſe 


articles are performed by ſtrangers hired for that 
purpoſe. And to ſave a vague account, a lump 
ſum ought to be ſtated for theſe particulars. 


It falls in here to be conſidered, whether the 


nature of the ſoil, good or bad, makes any dif- 


ference upon the tenant's ſhare of the product. 
One thing is evident, that if he be not enabled to 


live by his farm, he muſt take himſelf to ſome 
other occupation; and to live with any degree of 
comfort, leſs he cannot have than L. 20 yearly, 
however mean the ſoil may be. On the other 
hand, he is intitled to no benefit from the fertili- 
ty of the ſoil; becauſe it adds neither to the ex- 


pence of culture nor of living. Fertility is a quali- 
ty of land ; and a ſubject belongs to the proprie- 


tor with all its qualties. As fertility depends not 
on the tenant s ſkill nor induſtry, he 18 intitled to 


no benefit from it. 
For the ſame reaſon, any ſaving i in the = age 


of culture ought to benefit the landlord only ; 
where, by the conſtruction of a plough, Sp 
draught-horſes are ſufficient inſtead of three or 
four: or where oxen are uſed inſtead of horſes : 
the gain of the tenant is not leſſened by "wa lav- 


ings. 
On the other hand, . a tenant, by ſupe- 


rior ſkill or extreme diligence, raiſes on an acre a 
_ buſhel more than uſual, the profit ought to be 


his 
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his own: it is owing to himſelf, not to the ferti- 
lity of the ſoil. 

Laſtly, Suppoſe a lime-quarry, or a bed of 
ſhell-marl, to be diſcovered within a farm, or near 
it, it ought to be conſidered as an article for the 
landlord, in giving anew leaſe. The profit ought 


to be bis. , Rating only an allowance to the tenant 


for the expence he lays out upon the manure. It 
is in effect adding to the fertility of the ſoil ; 
which, for the reaſon above given, ought. to be- 


| nefit the landlord only. 


Let us illuſtrate theſe general views, by Wang 


an account of particulars. Take a farm of ſixty 
| acres; which being partly in paſture, may be 

managed by a ſingle plough with four horſes. I 
begin with computing the rent of ſuch a farm, 


where the product in corn and graſs is ata medium 


equal to the value of five bolls per acre, ar 50s. 


amounting upon the whole farm to L. 150. Add 

the profit of ten winterers fed with ſtraw, which 
may be ſtated at, L. 5. The whole ſum drawn 
out of the land [is "i 155; from which is to be 
deducted the tenant's ſhare, and every other ar- 
ticle of expence: the balance is the landlord's 


rent. Let us enter into the ſeveral articles of de- | 
duction. 


Firſt, The ſeed, which ſhall be Rated at L. 20 
only, as a part is in paſture. 

Second, The fifth part, or 20 per cent. of hs 
value of the labouring ſtock, which by computa- 
tion is L. 74, 10s. . Inde. LE 14, 188. 


Third, 
Four horſes . . L. 48 0 
Horſe-furniture — — r 


Brought forward I. 56 58 0 ©Q 


ien wal. 
Third, The farmer's ſhare L. 20. 


Fourth, As the farmer himſelf may ſtand for 
one ſervant, i ſtate only the wages and mainte- 


nance of Another L. 12. 


Fifth, The maintenance of the four horſes L. 24. 


Laſtiy, T. 1e money paid for en; threſtung, 
&c. !umped x a. | 8. 


Theſe deductions amount to L. 98, 18s. But 
if the land can be managed with two horſes, the 


dcauctions will amount to L. 82, 28. only, beſide 


ſaving a driver. 
Ni. B. Reparation of houſes, and other ſmall ar- 


ticles, are too minute to enter into a general View. 
But if any article be thought too high, they may 


| ſerve to balance what | is ſubtracted from that ar- 
ticle. 


The account then ſtands thus. on the one 
hand the product _ „ 5 
Subtract on the other hand = - 98 18 0 


6 4 0 


This balance of L. 56, 28, is the landlord's rent. 
: apponng - 
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Suppoſing the product to be but four bolls per 
acre, or 408.; inde the product L. 125 


Subtract 8 Do 18 0 

. 26 2 0 

Suppoſing the product to be 35 bolls per acre, 
of g mae = E. 110 6 

Subtract " — 98 18 0 


2 JA 


Rent L. 11 4 0 


Here an unexpected diſcovery i is made of very 
great importance in farming ; which is, that a 
farm yielding no more but an average of 3 bolls 
per acre, had better be wholly ſet for paſture. 
For ſuppoſing it in that ſhape to yield no more 
but 38. per acre, which is L. 15 for the whole, 
the clear profit is greater than when the farm is 
in corn; and the landlord draws more rent: he 


- draws the whole L. 15, as land ſet in paſture is 


not burdened with any expence. This diſcovery 
may be of uſe to many a poor tenant, who labours 
and toils at the plough from year to year, to his 
own loſs. If his farm produce not more than gz 


bolls per acre, better abandon the plough, turn his 


farm into paſture, and fit idle. 
But if a tenant can reduce his labouring cattle. 


to two horſes or two oxen, the ſaving will be ſo 


conſiderable as to make it his own intereſt as well 
as that of the landlord to continue his corn- 
crops. The ſaving amounts to L. 16, 16s. year- 
ly, not to mention the driver ; which throws the 
balance againſt paſture no leſs than L. 12, 18s. 
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ſuppoſing the farm in paſture to yield but 3; s. per 


acre. This ſaving benefits the tenant during his 


leaſe, and benefits the landlord in giving a new 


| leaſe. But ſuppoſing the product to be but 3 
bolls per acre, the balance turns clearly for pa- 


ſture, after every ng that can be made when 
ſuch a farm is in corn. 


At the ſame time, however fertile the ſoil may 
be, the man who n in leaſe a made farm, can- 
not expect more but to live comfortably. If us. 
heart be ſet on wealth, it is not to be found but 


in land recently broken up from the ſtate of na- 


ture, where there is ſcope for great and laſting | 
improvements. 


This ſpeculation ought to be a 8 motive 


with every gentleman of a land- eſtate, to encou- 
rage improvements with all his might. The ex- 


pence of culture is not leſs in a mean ſoil than in 


the moſt fertile; and we now ſee, that the ex- 
pence of the former cuts ſo deep into the corn- 
Product, as to leave little or nothing to the land- 
lord. In our corn- counties, it is not difficult, nor 
extremely expenſive, to make the land carry two 
or three buſhels per acre more than the ordinary 


product; the value of which goes entirely to the 


landlord as rent. 


Upon a review, the only doubtful article i is the 


5 per cent. ſtated for enſuring the tenant's la- 
| bouring cattle. It appears to me, that a yearly 
ſum preciſely equivalent to the Shao of loſing 


cattle, is not ſufficient for if the chance go a- 


gainſt the poor tenant, he is undone. Something 


for inſurance he ought to have; more or leſs is 
pct But ſuppoſing it to be 3 per cent. or 
2. only, 
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2 only, it will be eaſy to frame the computation 
upon that ſuppoſition. 


P A R T f. 


TRHEZORVY of AGRICULTURE. 


Tus operations of men can be eaſily tra- 
ced : they are confined to the ſurface of bo- 
dies. The operations of nature, going far out of 
fight, reach even elementary particles. In ex- 
plaining therefore natural effects, we ought to 
reſt ſatisfied with the immediate cauſcs, leaving 
the more remote to ſuperior beings. In or- 
der to unfold the theory of agriculture, the na- 
ture of plants ought to be ſtudied, their nouriſh- 
ment, their propagation : we ought to be ac- 
quainted with all the different ſoils, and in what 
manner they are affected by weather and climate. 
And yet, after all our reſearches, how imperfect 
remains our knowledge of theſe particulars! For- 
tunately,, agriculture depends not much on the- 
ory. If it did, baneful it would be to the hu- 
man race : Acilful practitioners would be rare; 
and agriculture, upon which we depend for food, 
would, by frequent diſappointments, be praſe- 
cuted with little ardour. Notwithſtandiug there- 
fore that the theory of agriculture is ſtill in its in- 
_ fant ſtate, the practice has made conſiderable ad- 
vances, eſpecially | in Britain; and there are rules 
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founded on experience, that ſeldom miſlead when 


applied by a ſagacious farmer. In theory, the 
deepeſt penetration preſerves not writers from 


wide differences. In practice, the ignorant only 


differ: ſagacious farmers generally agree; giv- 


ing allowance only for varieties in ſoil and cli- 


mate. 
But admitting experience to be our only ſure 


guide, theory however ought not to be rejected, 
even by a practical farmer. Man is made for 


knowledge ; and he has a natural curioſity to 


learn the reaſon of every thing. Why not in- 
dulge an appetite, that will amuſe, and may bring 
forth inſtruction? In dipping into theory, a com- 

plete ſyſtem is far from my thoughts, and far a- 


bove my reach. I venture only to ſelect a few 


particulars, that have an immediate influence on 
practice. Theſe will be underſtood by every 
gentleman who joins reading to experience; and 


in doubtful caſes may help to direct his opera- 
tions. I give warning before hand, that I pre- 


tend to no demonſtration. However poſitively I. 
may happen to expreſs myſelf in the glow of com- 
poſition, my beſt arguments are but conjectural. 
Thoſe that are here diſplayed appear to me highly 


probable; and if they appear fo to the reader, 1 
can have no farther wiſh. 


The ſubjects handled in this part of my work 


are divided into three chapters. In the firſt are 
contained ſome preliminary obſervations that have 
an immediate influence on practice. In the ſe- 


cond are handled the food of plants, and ferti- 
lity 
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lity of ſoils. And the third is upon the means of 
fertilizing ſoils. 


CHAPTER I. 


PRELIMINARY OBSERVATIONS. 


] O be an expert farmer, it is not neceſſary that 


a gentleman be a profound chymiſt. There 


are however certain chymical principles relative to 
agriculture, that no farmer of education ought to 
be ignorant of. Such as appear the moſt neceſ- 
| ſary ſhall be here ſtated, beginning with elective 
attraction and repulſion, which make a capital ar- 
ticle in the ſcience of agriculture as well as of : 


chymiſtry. 


1. ELECTIVE ATTRACTION and REPULSION. 


By an inherent quality in matter, every particle 
of it is endued with a tendency to unite with e- 
very other particle: and this tendency is termed 
gravity. Beſide gravity, common to all matter, 
there is in ſome bodies a peculiar tendency to u- 


nite together; acids and alkalis for example, air 
and water, clay and water. The particular bo- 


dies thus diſpoſed to unite, may be termed cor- 


reſponding bodies; and as ſuch diſpoſition or 


tendency has a reſemblance to choice in voluntary 


agents, it is termed eledive attraction. 
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270 T D F. Part II. 
The power of gravity extends as far as matter 5 wy 
_ exiſts. Elective attraction, on the contrary, is l 
confined within a very narrow ſpace : it operates 
not but between bodies in contact, or approach- 

ing nearly to it. 
xen in the largeſt bodies, ſuch as the ſun and 
planets, every particle of matter operates by its 
power of gravity. But elective attraction has no 
ſenſible effect between large bodies, no particle 
operating but thoſe in contact, or near it. It has 
no ſenſible effect therefore but between bodies 
that mix together. The attraction of gravity be- 
tween two bodies is the direct proportion to 
the quantity of their matter: elective attraction is 
in the inverfe proportion ; which in plain lan- 
guage is ſaying, that the leſs bodies are, the great- 
er is their elective attraction. Between large bo- 
dies in contact, or near it it is far luperice to 
gravity. 
The powerof gravity in ch e of matter 
correſponds to the quantity of matter in the uni- 
verſe: double that quantity, and you double the 
power of gravity in every particle annihilate the 
half, and the power of gravity is reduced to the 
half. Elective attraction, on the contrary, is in- 
varlable. It can hold but a certain quantity of 
correſponding matter: bring more within its 
ſphere of attraction, it has no effect. Thus, Wa- 
ter will hold ſalt till it be ſaturated; or, in other 
words, till every particle of the water be in con- 
tact with a particle of ſalt. Add more ſalt: it is 
not attracted but falls to the bottom of the 54 
veſſel. = 
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veſſel. The ſame is obſervable in clay ſaturated 
with water : what water 1s added falls to the 
bottom. 

Elective attraction between ſome correſponding 
bodies, is more vigorous than between others. 


Acids and alkalis attract each other violently, and 
mix intimately. Such is the caſe alſo of ſalt and 
water: ſalt is ſo thoroughly diſſolved in water as 
to yaniſh out of ſight, leaving the water tranſ- 
parent as before x. There is an elective attrac- 


tion between air and water : neither of them in 
its natural ſtate is ever found pure without the 


other; and yet their mixture ſeldom diſturbs their 
tranſparency. In the inſtances above given, e- 


lective attraction prevails over gravity, which has 


not power to ſeparate the heavier body from the 
lighter. Water and clay attract each other, but 


with leſs vigour : powdered clay is ſufpended in 


water; but the elective attraCtion is not ſo ſtrong 


as to diſſolve the clay: it continues viſible in the 


mixture, and makes the water turbid. Their 
mutual attraction yields by degrees to the repeat- 
Ny es, 2 "ME 


* We have Sir Iſaac Newton's authority, 1 the « o- 
pacity of a body is owing to the reflection or refraction 
of the rays of light at its ſurface; and that the particles 
of a body muſt be of a certain ſize to reflect or refract 


the rays of light. A body compoſed of ſmaller particles, 
is tranſparent. Water, compoſed of very ſmall particles, 
is tranſparent : throw falt into it, it maintains its tranſ- 
parency, having the power to diſſolve ſalt into very ſmall. 


parts; and the ſame happens with reſpect to any other 
fubſtanee that is diſſolvable cy water into very ſmall parts. 
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ed impulſes of gravity: the clay ſubſides, leaving 
the water tranſparent as originally. But each par- 
ticle of clay draws along with it the particles of 


water with which it is in contack. And accord- 


ingly when the water is poured off, the clay re- 
mains moiſt and ſoft. 


Both air and clay attract water; and when 


they act in oppoſition, it is of importance to know _ 


which of them prevails. Where clay is ſo wet as 
that many particles of the water are not reached 
by the attraction of the clay, ſuch looſe particles 


are attracted by the air without oppoſition. Even 


particles of water, barely within the ſphere of at- 


traction of the clay, are drawn up by the ſuperior 


attraction of dry air. But the air muſt be both 


hot and dry, to carry off water that is in actual 


contact with the clay. This I conjecture never 
: happens | in pure clay, unleſs the heat be intenſe. 
All ſorts of earth do not attract water equal ly: 


the attraction of clay is the ſtrongeſt, of ſand the 


| weakeſt. Between theſe extremes, ſoils vary in 
every degree with reſpec to their power of at- 
tracting and holding water. Even clays differ. 
Some clays attract water vigorouſly, others leſs. 


This is manifeſted from the time that is taken in 


drying : as the clay that attracts the moſt vigo- 
rouſly will be the lateſt of parting with its water. 


I witneſſed an experiment of different clays put 


in ſhallow veſſels, and ſoaked with water. They 


T differed in the times of drying at leaſt a fortnight. 
1 take it for granted, that the clay which retains 


its water the longeſt, will turn the hardeſt after it 
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is dry; for both effects depend on the force of the 
elective attraction. 

It is laid down above, that elective attraction is 
the greateſt between the ſmalleſt bodies. Hence 


an important leſſon in agriculture, which may be 
juſtly eſteemed the corner-ſtone of the fabric, that 


the more pulverized clay is, the more water it 


will hold. A lump of dry clay immerſed in wa- 


ter, carries none away but what is attracted by 
the ſurface-particles. Pulverize this lump, and 


give free admiſhon to the water; let it be divided 


into a million of parts or into ten million: each 


particle however minute will hold a certain pro- 
portion of water; and this proceſs may be car- 
ried on as far as clay and water can be divided by 


the hand of man *. Now as earth ſerves only to 
retain moiſture, and to furniſh it gradually to its 


plants, the chief object of huſbandry is, by plough- 


ing and harrowing to pulverize clay, and every 


other ſoil that requires it. Clay, it is true, is di- 
viſible into ſo many parts as readily to unite with 
water into a very hard maſs; witneſs carſe-clay, 
of which afterward. But that | is no danger of 
ſuch exceſs in common clay, which is compoſed 


of particles more groſs than thoſe of carſe-clay, 


In common clay, there is no other limit to benefi- 
cial pulveration, but the expence of the work. 
I bere is alſo obſervable an elective attraction. 
between earth and air. Much air is found in 
79 1 VVV earth, 


* Mr. Evelyn dug a deep hole in the ground, raviced : 
the earth to powder, and put it back into the hole. Af- 


ter a time, the-powdered earth was found moitt to the bot- 


tom, the ground round it remaining hard and dry. 
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earth, becauſe gravity concurs with the elective 
attraction to bring down air. But very little earth 
is found in air; becauſe in that caſe gravity coun- 
teracts the elective at traction. 


A plant attracts air and water, and is attracted 


by them. The latter attraction is without effect, 
becauſe plants are fixed to a place. The former 


is clearly diſplayed by Dr. Hales in his ſtatical eſ- 


ſays, containing the beſt conducted experiments 


that are known, next to thoſe of Sir Iſaac Newton 
upon light and colours. There is not the ſlighteſt 
evidence, that plants attract any dry matter, how- 
ever pulverized. Set the moſt healthy vepetable 


in dried earth, or in duſt gathered from the high- 


way : it dies, and the earth remains as weighty 


as before. It is clear then, that a plant can re- 


ceive no nouriſhment but what is conveyed to it 


by air or water; and conſequently that nothing 
can ſerve as its nouriſhment but what 1s ſoluble in 


theſe elements. Clay is not ſoluble even in wa- 
ter: it is eaſily ſeparated from water by the force 
of gravity; and its particles are probably too 


groſs to enter with water into the mouths of a 


Punt 


A black wall facing the ſun, is hotter even to the 


touch than a wall of any other colour; and hence 
the practice of blacking fruit-walls. Soil made 


black by high culture, attracts and abſorbs rays 


of the ſun in plenty; and turns remarkably hotter 
than ſoil of any other colour. 


That there is a mutual attraQtion between par- 


ticles of water, appears from the globules it 


forms 


Plack bodies attract and orb rays of + 1 
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forms itſelf into in falling ; from the globules 


it forms itſelf into when dropt gently upon a 
dry board; and from its rifing above the lips 


when gently poured into a glaſs. But I am un- 


certain whether there be any elective attraction 


between particles of clay : put dry powdered clay 


into a veſſel, and preſs it together at pleaſure, it 
comes out with little or no coheſion. Water is 


the cement that hardens particles of clay into a ſo- 


lid lump. Where the water ſuperabounds ſo as 
that part of it only can be in contact with the 


clay, the remainder continues fluid, and the mix- 


ture is a ſoft maſs. But where by evaporation no 
more is left but what is in contact with the clay, 


evaporation is at an end, becauſe water is attract- 


ed more ſtrongly by clay than by air in its or- 
dinary ſtate; and the maſs hardens by degrees. 
A green turf from a moiſt ſoil, falls to pieces in 
handling. Let it lie a few days to dry, it becomes 
tough and firm. The like happens in a mixture 


of quick lime, ſand, and water. The water con- 


inues for a time fluid: and the maſs is ſoft and 


ductile. Upon evaporation of the ſuperfluous 


moiſture, the elective attraction operates; and 
the maſs turns hard like a ſtone. A mixture of 
clay and ſand moiſtened with water, continues 
long ſoft; but in time turns exceedingly hard: 
the pier of Eyemouth in Berwickſhire is built of 
a plumcake ſtone, compoſed of pebbles, clay, 
and ſand, cemented with water; yet no ſtone is 
harder, nor leſs affected with the ſea-air. Plaiſter 


of Paris is compoſed of gypſum and water ; which 
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are mixed together to a certain conſiſtence; and 
the maſs, ſtill fluid, is poured into a mould: 

a few minutes it acquires a ſtony hardneſs. A 
compoſition of that kind is uſed for bridges in the 
iſland Minorca : no fooner is one ſtone of the arch 


joined to another, than it bears a man to add a 
third, The cement here operates almoſt inſtan- 


taneouſly : water operates flower in hardening 
clay; and ſtill flower in hardening a mixture of 
lime and fand. 

Theſe differences depend probably on the more 
or leſs vigour of the elective attraction. As the 


fuperfluous moiſture evaporates, the correſpond- 
ing bodies approach nearer and nearer to each o- 


ther, and at laft unite in one maſs. This opera- 


tion is ſlow in proportion to the vigour of the e- 


lective attraction; and the flower the operation 


is, the maſs becomes the harder. Some ſorts of 
clay attract water more vigorouſly than others; 


and when the ſuperfluous moiſture is exhaled, 
which is done very ſlowly, the maſs turns hard in 
Proportion, Carſe-clay affords a good inſtance. 


It is compoſed of the fineſt parts of natural clay, 


waſhed off by running water: it is depoſited | in 


flat ground where the water ſtagnates; and is ac- 


cumulated by degrees till the ground riſe above 


the ſtream. Carſe-lands are generally near the 


| ſea, and the reflux of the tide contributes to the 
effect. By the minuteneſs of its parts, carfe-clay 
mixes ſo intimately with water as to give the e- 
lective attraction its utmoſt efficacy. Thus carſe- 
clay, which is extremely wet in winter, becomes 
ſo hard in a droughty ſpring as to yield but a very 
I ſcanty 
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ſcanty crop, unleſs the ſummer be moiſt. In a 
dry ſummer, fiſſures are every where ſeen in it, 
ſome of them ſo wide as to admit a man's hand. 
Common clay, compoſed of groſſer parts, never 
hardens ſo much. Hence it is, that of all crops 
| beans thrive the beſt in carſe-clay : : the tap root 


puſhes vigorouſly into the hard foil ; and finds 


more water locked up there than in common 
clay „ 


This tendency to hardneſs in clay-ſoil, is a great 


obſtruction to fertility ; and to counteract that 


bad quality, I know no means more effectual than 
frequent ploughing and harrowing. In that view 


partly, the harrows above deſcribed were invent- 


ed: they divide the ſoil into minute parts: every 


part holds a particle of water ready for the nou- 


riſhment of plants; ; and the ſoil at the ſame time 
is kept open, inviting the roots to extend them- 


{elves in all directions. 

The time that water takes to landen clay, wil 
explain ſeveral articles. I mention firſt an article 
of importance, which is the different effects of 

ploughing | "yy wet or r dry. The running a 


The clay in the Carſe of Gowry, of F alkirk, and of 
Stirling, is much of the ſame nature. When dry, it is white, 
| leſs welghty than common clay, pure without ſand, and di- 
vides into very minute parts. The laſt mentioned quality, . 
which gives elective attraction its greateſt efficacy, makes it 
cake at the ſurface when ſtirred before winter. It makes it 


alſo in drought unite into very hard clods, harder than thoſe 


of common clay, compoſed of groſſer parts. As all clays 


hold water in proportion to the minuteneſs of their parts, froſt 


acts more vigorouſly upon carſe-clay than upon the ordinary 


fort ; becauſe froſt acts upon bodies in proportion to the 
quantity of water in them, 


plough 
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plough through clay ſoaked in water, produces 
no change. Upon evaporation of the looſer parts 


of the water, the vacuities left render the ſoft 


maſs compreſſible. To compreſs it in that ſtate 


vVould have the effect to keep in the remainder of 


the looſe water from evaporating, at the ſame 
time give the elective attraction its ſtrongeſt effect, 


and accelerate the hardening contrary to the very 


intention of ploughing. Let not the plough be 


applied till the air has performed its part by draw- 
ing off every particle of water that is not in con- 
tact with the clay. Nick that minute for apply- 
ing the plough : the clay {till ſoft is eaſily divided: 


a new ſurface is laid open to the air: evapora- 


tion is renewed ; and by every ploughing and har- 
rowing the ſoil. turns drier, and at the ſame time 
is preſerved free and open. 


The next article I ſhall mention, is the making 


brick. Where air and water are brought into 


contact by elective attraction, the proceſs is com- 
pleted; for they never harden into a ſolid body. 


But after clay and water are brought into con- 


tact, the proceſs goes on till they be firmly united. 
In the commencement of that proceſs, the air 


may be rendered ſo hot and dry, as to overcome 
the elective attraction, and ſuck up the whole 
moiſture; leaving the clay dry with little or no 
coheſion. Wet clay put into a hot fire, does not 
| harden, but falls into a burnt powder. The ſu- 


perfluous moiſture muſt be evaporated, and the 
coheſion be conſiderably advanced, before it can 


be hardened into a brick by fire. In that condi- 


tion, the elective attraction prevails over the hot- 
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teſt air. Form dough into a thin cake, and lay 


it upon a plate of iron over a fire: the moiſture 


ſuddenly evaporates ; and no more 1s left but 
what is barely ſufficient to keep the parts lightly 
together. Give the elective attraction time to o- 
perate: the cake turns hard like a brick. 
Nature operates by elective repulſion as well as 


by elective attraction ; but as agriculture ſeems 


to depend little upon the former, I ſhall ſay but a 
word upon it. There is an elective repulſion in 
the particles of air, which gives them a tendency 


to recede from each other and this operation is 
greatly invigora ted by heat. Heat therefore pul- 


verizes the ſoil by rarifying the air contained in it, 


. which moves the particles of earth out of their 


place. Froſt has a ſimilar effect, by rarifying the 


water contained in a ſoil. Black, as obſerved a- 


bove, attracts and abſorbs rays of the ſun; and 


therefore black is the beſt colour of ſoil. The 


more parts clay or loam 1s divided into, the black- 
er it is. Whatever be the colour of the ſoil where 


potatoes are ſet, it is rendered black by that crop. 


A potatoe-crop is a powerful pulverizer: the bul- 
bous roots ſwelling without intermiſſion, keep the 
ſurrounding earth in conſtant motion, and divide 
more effectually thin a plough or a harrow. White 
repels the rays of the ſun; and upon that account 


is a bad colour for ſoil. Pulverizing by dunging, 
ploughing, and harrowing, is a ſure means to 


convert white ſoil into black ; which is an addi- 
tional motive for being cikgent in theſe opera- 
tions. 


2. PLANTS 


%% T n d d n F. Putt. 


2. PLANTS HAVE A FACULTY TO ACCOMMO- 
DATE THEMSELVES TO THEIR SIT U A- 
TION. | | 


All trees are provided by nature with a tap- 
root, fit for piercing the hardeſt ſoil; and a tree 


growing in clay exerts great energy on that root. 
It leſſens in vigour and ſize where a tree grows in 
loam; and lateral roots prevail more, which are 
ſpread all around for procuring food. In yery 


light ſoil, the tap-root is very ſmall; and a tree 


growing in water has many roots, but not the 
leaſt appearance of a tap-root. Nature is won- 
derful in all her works. A plant here acts as if 


endued with the ſagacity of a thinking being: in 
this inſtance, and in many that will be unfolded 


afterward, vegetable life ſeems to be not far re- 
mote from animal life. 5 

The conſtitution of a plant depends ay on 
the ſoil it is bred in. Cuſtom becomes a ſecond 
nature; and it appears no leſs difficult, to tranſ- 
plant a tree from the ſoil where it was reared to 


an oppoſite ſoil, than to tranſplant a tree from a 
hot to a cold climate. However fitted by nature a 
tree may be for growing in a looſe ſoil; yet if 
planted young in a ſtiff foil, it acquires a 8 


tution accommodated to that ſoil; and its nature 
is ſo far altered, as in a meaſure to diſqualify it 

for being tranſplanted into a looſe foil. Take a 
vegetable that has been reared in water, and plant 
it in a ſoil even the moſt proper for it by nature : 
it will infallibly die. In general, plants reared in 


water 
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water will not grow in earth; and plants reared 


in earth will not grow in water. Hence it is, 


that where water ſtagnates ten or twelve inches 


under the ſurface, the plants reared in that 


ground turn ſickly when their roots reach the 
water. Vet theſe plants would have flouriſhed in 


pure water, had they been accuſtomed to it 


early. 


But may not a plant acquire a e fit- 
ting it for growing partly in earth partly in wa- 


ter? Trees grow vigorouſly on the brink of a ri- 


ver, where ſome of the roots muſt be in water. 
At the ſeat of Mr. Burnet of Kemnay, ten miles 
from Aberdeen, a kitchen-garden, a flower-gar- 


den, a wilderneſs of trees indigenous and exotic, 


are all in a peat-moſs, where water ſtagnates from 


one foot to two under the ſurface. 


The ſame faculty is exerted to remedy an incon- 


venient ſituation. A tree that grows without 


ſhelter, reſiſts wind by the length of its roots: 
the roots of the ſame tree, are commonly much - 
ſhorter in a ſheltered place. In the Leeward 
iſlands, the eaſt wind is almoſt conſtant ; and the 
trees there, extend their roots much farther to 
that quarter, than to any other. A tree overtop- 
| ped by neighbouring trees, directs its courſe to a 
| ſpace that is free; and then mounts up perpen- 


dicularly according to its nature. Set a plant in 
a room that has no light but from a ſingle hole in 
the wall: inſtead of riſing perpendicularly, it di- 
eas its courſe towards KA light, paſſes through 
the hole into open air, and then mounts upward, 


The power of remedying a bad ſituation, is re- 
markable 
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markable in ſeed of every kind. A ſeed con- 


tains the plant in miniature, with a plumula that 


tends upward, and the radicle that tends down- 


ward. Put a feed into the ground with its plu- 
mula above and its radicle below as the plant 


grows, the former aſcends and the latter deſcends, 
both perpendicularly. Invert the poſition of the : 
ſeed, the plumula ſhoots not downward, nor the 


radicle upward : they twiſt round the ſeed, till the 
former gain the open air, and the latter pierce 


Into the ground. Providence is wonderful in e- 
very operation: were not proviſion made for the 
ſpringing of ſeed in every poſition, agriculture ne- 
ver could have made any progreſs“. | 

A change of conſtitution in plants, occaſioned 

by their ſituation, is commonly tranſmitted to 

their offspring. Plants propagated from ſeed pro- 


duced in a warm ſandy ſoil, grow faſt in whatever 


ſoil the ſeed is ſown, and have early flowers. 
Plants from ſeed produced | in a cold ſtiff ſoil, are 


late of growing, even in a warm foil. Plants from 


ſeed produced in a very rich ſoil, grow vigorouſly 
in a poor ſoil. Plants from ſeed of a poor ſoil, 
grow weakly even in the richeſt ſoil, and produce 

ſmall ſeed. In the rainy harveſt 1744, cats that 
grew in a warm light foil, ſprouted in the ſhock 


ten days more early than oats that grew in a 
cold ſoil ; though both were produced from the 


ſame ſeed, and both were cut down the ſame day. 


Hence the advantage of changing ſeed from a 


* Sce more about the powers and Gables of plants, Ap- 


2 pendix, No. 4. 
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warm to a cold ſoil. It may be true, that ſeed 


from a warm ſoil will not grow ſo quickly in a 
cold ſoil as in a warm foil ; but it will always grow 


more qui ickly than ſeed from a cold ſoil. To rear 
trees in a middling ſoil, it is certainly right to 
take the young plants from a richer. ſoil. But is 
it right to tranſplant them from a rich ſoil to one 
that is poor? They have, it is true, a tendency 


to grow vigorouſly. But will they not be dwarf- 


iſh in the poor ſoil, which cannot afford them ſuf- 
ficiency of nouriſhment to ſupport their vigour ? 
That a plant may change its conſtitution by 


being tranſplanted into a climate a little warmer 


or colder, is certain ; and the change of conſtitu- 


tion is ſtill more eaſy when the plant is raiſed from 
ſeed. Thus plants of one climate, may, by gra- 


dual change of place in ſucceſſive generations, 
proſper in a very different climate. When Galen 
the phyſician lived, the peach was too delicate for 
the air of Italy. It has been creeping northward 


ſlowly ; and, even in Britain at preſent, it is of a 
_ good flavour, if artfujly cultivated. The cherry 


tree was brought by Lucullus from the Leſſer 


Aſia to Rome, as a great rarity ; and now it bears 
good fruit even in Scotland. The bleſſings of © 


Providence are diſtributed with an equal hand. 


We are enabled to remedy by induſtry the natu- 


ral defects of our ſoil and fituation : are we leſs 
happy than thoſe who owe all to ſoil and fitua- 
tion ? If wheat, if fruits, if cabbage, if colly- 


flower, were confined to their native climates, 
what would Britain be ? Iceland would be not 


much inferior. 


But 
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284 THEOR Y. Part Il. 

But though a change of conſtitution is produc- 
ed as far as neceſſary for accommodating a plant 
to a different climate, yet it is obſervable, that in 


other reſpects the original conſtitution remains 


entire. 1 give for one inſtance the flowering of 


plants. A plant tranſlated into a different cli- 


mate, preſerves its original ſeaſon of flowering, 
unleſs prevented by ſome powerful cauſe. The 
climate of the ſhores of Spain and Portugal, ſuits 
the flowering of the lauruſtinus in December and 


January; nor is the cold of Scotland in theſe 
months ſufficient to deter him from his ſeaſon. 
I mean the milder parts; for in the higher and 
more rigorous parts, the cold puts him paſt his 
ſeaſon, and prevents his ſpreading ary flower till 
April. Dr. Walker ſays, that were he to ſee a 
lauruſtinus flowering with us in winter, and had 
never heard of the ſhrub, he would without ſcru- 


ple pronounce it no native of this country; and 
that for the ſame reaſon he would deny the arbu- 


tus to be a native of Ireland, or the whin, of Scot- 
land. He adds pleaſantly, that the flowering of 
theſe ſhrubs with us, is an outlandiſh faſhion ; 


and that no ſenſible Scotch plant will ever think 
of ſuch a ming.” 


05 3. CHANGE or SEED, AND OF SPECIES. 


TAE N for changing ſeed from a warm to 


a cold ſoil, is explained in the foregoing ſection. 


But ſkilful farmers are not ſatisfied with that ſin- 


gle change: * frequently change ſeed from a 


cold 
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cold to a warm ſoil; and they ſeldom venture to 
ſow twice ſucceſſively the ſame grain in the ſame 
field. Such changes of ſeed, as well as of ſpecies, 
are general; yet I know not that the reaſon has 
been fairly explained by any writer," I wiſh that 
what follows may give ſatisfaction. 


Every ſpecies of animals has a climate adapted 
to it, where it flouriſhes, where it grows to per- 
fection, and where it never degenerates. Propa- 


gation will go on in a leſs proper climate, but 
the ſpecies degenerates, if not kept up by fre- 
quent recruits from the original climate. In that 
view, Arabian and Barbary horſes are from time 


to time imported into England. Nor is this a- 


lone ſufficient : animals procreated of the ſame 


breed quickly degenerate; for which reaſon, great 


attention is given to mix different breeds. In 


theſe particulars, plants reſemble animals. Bri- 
tain is not the native climate of melons : they de- 


generate quickly, if ſeed be not procured from 


the native climate. Where wheat grows natu- 


rally, ſeed dropping from the mother plant ar- 


rives at perfection, though neither ſeed nor ſoil be 
changed. But as wheat is not a native of Britain, 


it has a tendency to degenerate here, eſpecially 


in the northern parts; and it degenerates rapid- 


ly, if the ſeed be ſown year after year where it 


was produced. It is not ſufficient, that the ſced 
be taken from a different field : it ought alſo to 


be taken from a different ſoil. Nor is this all: 
the greateſt care in changing ſeed will not pre- 
vent degeneracy, where the ſame ſpecies is ſuc- 
GAY propagated in the ſame field. It is ac- 
cordingly 
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T Part If, 
cordingly a rule univerſally practiſed in cropping 
a field, that not only ought ſeed to be brought 
from a different ſoil, but that the ſpecies alſo ought 
to be changed; or, in other words, that there 
ought to be a rotation of crops. This rule holds 
in barley as well as in wheat; and ſtill more in 


red clover, which degenerates quickly when ſown 
without intermiſſion in the ſame field. It is more 


common to ſow oats after oats; and if that plant 
be a native of Britain, the practice may eſcape 


cenſure, eſpecially if care be taken to change the 
ſeed. White clover is a native of Britain, and re- 
quires little precaution in cropping. By Tull's 


mode of huſbandry, tolerable crops of wheat have 


been raiſed in the ſame field, fifteen or ſixteen 
years ſucceſſively, but toward the end, the dege- 
neracy became viſible. Artful culture will do 


much; but it is not alone ſufficient to prevail over 


the laws of nature. This is an objection to Tull's 


huſbandry which that ingenious author did not 


foreſee. His mode however ought not to be to- 
tally rejected: to raiſe by artful culture, without 
manure, ten or twelve crops of wheat ſucceſſively 


in the ſame field, is a capital e in 


farms where manure is ſcarce. 


The degeneracy of plants and animals in cli- 
mates where they are not natives, depends on 


cauſes beyond the reach of human inveſtigation. 


But to a perſon whoſe curioſity is not boundleſs, 


it may be ſufficient to obſerve, that if every ſpe- 


cies of animals and plants have a climate fitted for 


them, there is no reaſon to expect perfection in 


an improper climate. 


If 


Q 
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If what is ſaid hold true, an extenſive ro- 
tation of crops in the ſame field muſt be good 
huſbandry. In a clay foil, wheat after fal- 
low without change of ſpecies, is not uncom- 
mon. I ſhould imagine, that in Scotland a 
crop of wheat every other year in the ſame field, 
would be apt to degenerate. There is an addi- 
; tional reaſon againſt that practice, that it re- 
b quires a larger ſtock of working cattle than a 
more varied rotation. A ſkilful farmer culti- 
vates his wheat-land in October, his beans in 
January, his oats in March, his barley in April 
or May, and his turnip in June or July, all with 
the ſame cattle. 

The particulars above ſet forth, are what 1 
judge the moſt eſſential in the theory of agricul- 
ture, and what will be found neceſſary for un- 
derſtanding the ſubjects handled in the fol- 
lowing chapters. Many others particulars, leſs 
extenſive though perhaps no leſs material, are 
introduced where there is occaſion for them. 
Upon the whole, in order to eaſe the reader, 

| I have avoided every article of theory that is 
not cloſely connected with practice, ſuch as 
a gentleman may be ignorant of, without ſuf- 


fering the imputation of being an _ unſkilful 
= farmer. 
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conjecture more freely indulged, than in what 


2 ſyſtem : : if he can give it a plauſible appearance, 
he inquires no farther. It never enters into his 
thoughts, that his ſyſtem ought to be ſubjected to 


flection will be juſtified by what follows. And 

to pave the way, a general view of the nouriſh- 
ment of plants ſhall be premiſed. 
Juices imbibed through the roots and leaves of 
a plant, are by an internal proceſs converted into 
ſap, which, not improperly, may be called the 


latory motion, aſcending during the heat of day, 
and deſcending during the cold of night. 


ever ſoil the plant grows. Homberg filled a pot 
with earth containing a portion of ſaltpetre: he 
filled another pot with pure earth well waſhed. 
The creſſes that grew in theſe pots were entirely 
of the ſame nature, equally alkaleſcent ; what 
grew 1n the firſt pot as little acid as what grew in 
the ſecond. In other two pots, prepared in the 

V ſame 
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I N no branch of philoſophy are imagination and 


concerns the food of plants. Every writer erects 


the rigid touchſtone of facts and experiments: ſo 
grievous a torture he cannot ſubmit to. This re- 


chyle of vegetables. Sap is in a continual oſcil- 


The ſap of a plant is nearly the ſame, in what- 
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ſame manner, he planted fennel, an acid plant. 
The difference of earth made no difference in the 


two plants. I advance a ſtep farther. If we can 


judge of ſap from what of it perſpires from the 
plant, it is nearly the ſame, even in different ſpe- 
cies. Dr. Hales collected the liquor perſpired 


from trees of different kinds. It was very clear: 


its ſpecific gravity was nearly the ſame with that 


of common water; and no difference of taſte 


could be perceived in the different liquors. Theſe 


facts are confirmed by many other experiments; 
all of them evincing, that however different the 


Juices may be that are imbibed by a plant, yet 


that the ſap into which theſe juices are converted 


is the ſame, or nearly the ſame, even in plants of 


different ſpecies. If fo, every plant muſt be en- 


dowed with proper powers; firſt, to imbibe 
Juices ; next, to convert into ſap the Juices im- 


bibed; and laſt, to convert that ſap into its own. 
ſubſtance. With reſpect to the two firſt powers, 
all plants appear to be ſimilar. The difference 
of ſpecies is carried on by the laſt power only, that 


of converting ſap into the ſubſtance of a plant. 


Hence a peng: texture, colour, ſmell, taſte, in 


each ſpecies. Thus,” ſays Dr. Hunter of York, 


da maſs of innocent earth can give life and vig- 
our to the bitter aloe and to the ſweet cane, to 
6 * cool houſe-leek and to the fiery muſtard, to 
-* the nouriſhing wheat and to the deadly night- 
« ſhade,” 


the changes mentioned are produced, will for 


In what manner or by what means 


ever remain a ſecret : they depend on energies 
T "Ympenotrable 
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290 En R .. Fan. 
impenetrable by the eye, and beyond the reach 
of experiment. Nor ought the farmer to repine 
at the being denied the knowledge of ſuch mat- 


ters. The province of agriculture is, to culti- 
vate ſoils in fuch a manner as to furniſts juices in 


plenty : the reſt muſt be left to nature; and 
; may ſafely be left, for ſhe never errs in her ope- 


rat ions. 


Thus prepared, we proceed to examine the 


3 moſt noted opinions concerning the food of plants. 
A number of writers hold, that oil and ſalt are ca- 


pital ingredients in vegetable food ; and that the 
richeſt foils are what contain the greateſt quanti- 
ty of theſe fubſtances. Oil and ſalt are found in 


vegetables. Ergo,” ſay theſe writers, oil and 
„ ſalt in the ſoit make the nouriſhment of 
* plants.” It may as well be reafoned, that as 
all animals have blood, ergo, blood is the nou- 


riſhment of animals. The ſame doctrine applied 


to manures, has led Dr. Hunter, mentioned a- 


bove, to propoſe a manure confiſting chiefly of 


oil, termed by him the eil compo/#; upon which 
he lays great weight. Every attempt to enlighten 


is praiſe-worthy ; but fuch attempts ſeldom are 


fucceſsful, unleſs to miſlead the credulous huſ- 
bandman. From what is faid above, it may be 


pronounced with certainty, that the oil and falt 


which enter into the compoſition of vegetables, 


are not imbibed from the earth or air; but are 


formed from more fimple materials, by the inter- 
nal proceſs above mentioned. A number of plants 
of different kinds, may find room for growing in 
thirty or foi ty pounds of earth. Each of them 

„ has 


2. 8 


* Wks » x * 2 Ag _ TI” 9 a 8 S 8 n EEC. tt 4 Lab ES e 
* * 4 _ Lo, W . . ren r r 9 SE e „ Ln a EE . 8 
o 8FFJ3jn V V ³ ⁵ ↄ ⁵ d ä ee ee 2 ad 
NE rg . DIE (22g SPE go — 2 > FFF * 2 c CCC e n . * 
n 2 22 os 8 7 22 2 = e e * 4 * _ 6 1 
5 Treg oe on Eko ons 17-0 


tc Ro ret l „ . 
e e e OE oth, 
OE Ca UDC ne og gg Es hr 

22222 es Le Ss hate Skid 


PSS | 
a 


ee A 
S 
. 

TL GIST LEES 


NE na 


PRs 
EY = 
THEY 
Fe: * % 
ESE 1 
WER 
; Ny 
MEN 
35:9 
* bt 
T2 4 
JE 4 
E 
I 
25 
ONE: 
46g 
3 
85 . 
3 
"WT, 


Ok 


r Co ph * 8 WM . 
2 RE A N r 4 FR 
2 e e e 9 De 


N N e 
R 


Ch. II. FooD of Pran#s, &c. 291 


has an oil and a alt peculiar to itſelf; though 
there may not be in the earth the ſmalleſt parti- 
cle of either. Nay, by repeated experiments it 
has been found, that plants raiſed in water are 


compoſed of the ſame parts with thoſe raiſed in 


earth. Led by this erroneous opinion, ſeveral 


writers have con jectured, that clay-marl, a potent 
manure, muſt contain a large proportion of ſalt 
and oil. But it being found on trial, that it con- 


tains neither, they were reduced to another con- 


jecture, that when mixed with the ſoil, it attracts 
falt and oil from the air. And now from Dr. 
Ainſlie's accurate and elegant experiments *, that 


ſuppoſition appears to have as little foundation * 


the others mentioned. 
Had due attention been given to the mouths of 


roots, ſo ſmall as not to be diſcernible by the nak- 


ed eye, it muſt have been obvious, that oil is a 
ſubſtance too groſs for entering theſe orifices. 
Chymiſts hold, that all oils are compoſed of inflam- 
mable matter, mixed, by means of an acid, with 
earthy and watery particles. Nay, it is held in 
general, that every ſubſtance ſuſceptible of a chy- 
mical operation, is a compound, and it is natu- 


ral to think ſo, for elementary particles are ſurely 


too minute for our handling. Now, as oil, far 
from being an element, is compoſed of various 

parts, it is certainly too groſs for the mouths of 

Plants. Its component parts may be ſufficiently 

minute for admiſſion: but then theſe parts are Hiot 

oil; ; though by an internal proceſs they may be 

T2 converted 


* Edinburgh Phyſical Eſſays, vol. 3. article 1. 
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converted into oil, or converted into any other 
ſubſtance. Salt indeed is ſoluble in water, ſo as 
to become inviſible; and with water confequent- 
ly it may be imbibed by plants. But ſalt is too 


acrid to be a nouriſhment for plants; and if im- 


bibed in any quantity, wilt be deſtruQtive. 
I have given the ſtricteſt attention to this doc- 


trine, in order to put the ſpeculative farmer on 
his guard. If he aſſent to what is here delivered, 
it may ſave him much time, that would be loſt in 


peruſing certain huſbandry-books, and much la- 


bour in proſecuting idle experiments. And here 
I muft ſay again, for it cannot be too often ſaid, 
that the province of agriculture is, to prepare the 
ſoil ſo as to furniſh plenty of } Juices, leaving the 
reſt to nature. 
Tull is one of the boldeſt theoriſts that have 
come under my inſpection. He pronounces with- 
out heſitation, that all plants live on the fame 
food or pabulum, which he ſays is pulverized 
earth; and upon that foundation, he pretends to 
raiſe perpetual crops of wheat in the ſame field, 


by the plough alone, without manure. This in- 


deed would reſtore the golden age of eaſe and in- 
dolence; as there is no ſoil ſo barren, but what 
may readily be pulverized. Tull was a man of 


genius, but miſerably defective in principles. 
Plants imbibe water plentifully at the leaves, bark, 
and roots; and with water they imbibe whatever 
is diſſolved in it. But earth is not ſoluble in wa- 


ter; and accordingly, by an experiment of Van 
_ Helmont it appears, that carth makes no part of 
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Ch, II. Foop of PLANTS, &c. 293 
the food of plants. He put into a veſſel two hun- 
dred pounds of dry earth; which he moiſtened 
with rain-water, and planted in it a cutting of 
willow, weighing five pounds. The mouth of 
the veſſel, to keep out duſt, was covered with a 


tin plate, having many ſmall holes , through which 


rain or diſtilled water was poured from time to 
time, for keeping the earth moiſt. The willow 


weighed at the end of five years a hundred and 
 fixty-nine pounds and about three ounces , and 
the weight would have been much greater, had 
the leaves that fell the firſt four years been com- 


puted. At the end of the fifth year, the earth 


was taken out of the veſſel; and, when dried, 
was found to have loſt none of the original weight 
excepting two ounces. Mr. Boyle made a ſimilar 


experiment with gourds, the reſult of which was 


the ſame . Tull's n then is ſingularly un- 


lucky: 


From experiments made by Dr. Woodward, he affirms, 


chat earth is imbibed with water in a conſiderable quantity 
(Tranſactions of the Royal Society, ann. 1699). In two 
glaſs phials full of water, he put an equal quantity of gar- 
den-mould. In one of them a plant of mint was ſet, EP) _ 


the earth after a time was ſenſibly diminiſhed ; but not in 
the other where no plant was ſet. The Doctor did not ad- 
vert, that garden-mould, which perhaps for a century had 
been regularly dunged, muſt be replete | with animal and 


vegetable particles, that are ſoluble in water, and with it 


are imbibed by plants. By the extraction of ſuch particles, 


it is no wonder that the earth put into the phial was dimi- 
niſhed. But ſuch particles are not earth; and therefore the 


Doctor's experiments contradict not thoſe of Van Helmont and 
Mr. Boyle, 
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lucky: of all ſubſtances, earth appears to be the 
leaſt fit ted for nouriſhing plants; and from Van 


Helmont's experiment it is clear, that if at all it 
enter the mouths of plants, the quantity is incon- 
ſiderable: of the great quantity of earth, two 


ounces only were loſt; and ſuppoſing theſe two 


ounces to have been diffalved;i in the water and 


ſucked in by the plant, it was next to nothing, 


conſidering the weight of the whole plant, which 
was a hundred and ſixty nine pounds. 

Other writers, more cautious, avoid ſpecifying 
any particular ſubſtance as the food of plants : 


but hold, that every ſpecies of plants require a 
peculiar nouriſhment : and that roots imbibe thoſe 
Juices only which are fitted for nouriſhing the 


plant. The refutation of this hypotheſis will 


not require many words. It is ſufficient to ob- 
ſerve, that 1t is refuted by unconteſtable experi- 
ments. Plants take in with air and water what- 
ever is diſſolved in them, without diſtinguiſhing 
the ſalutary from the noxious: there is not the 


leaſt appearance in any plant of a choice. Barley 


has been poiſoned with brimſtone, and mint with 
falt water. Mr. George Bell ſtudent of phyſic in 
the college of Edinburgh, an ingenious young 
gentleman, made thefollowing experiments, which 


he obligingly imparted to me. A number of Je- 
ruſalem artichokes were ſet in pots filled with 
pure ſand, One plant was kept as a ſtandard, 


8 being nouriſhed with common water only. Other 


plants of the ſame kind, were nouriſhed with wa- 
ter in which ſalt of tartar, a fixed alkali, was diſ- 


ſolved. Theſe grew more vigorouſly than the 


ſtandard 
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ſtandard plant. But by reiterated waterings, 
there came to be ſuch an accumulation of the 


fixed alkali among the ſand, as to make the plants 


decay, and at laſt to die. Some plants were 
nouriſhed with water, in which ſal ammoniac, a 
volatile alkali, was diſſolved. Theſe grew alſo 
well for ſome time; but, like the former, were 


deftroyed by the frequent reiteration of it. Weak 


lime-water promoted the growth of its plants 


more than common water. But water complete 
ly ſaturated with quick-lime, proved more noxi- | 


ous than that which contained a ſolution of fixed 


alkali ; though leſs than that which contained a 


ſolution of volatile alkali. Hence appears the 


hurt of overdoſing a field with. quick- lime. Urine 


promoted. for a long time, the growth of its 
plants; and the moſt putrid appeared to have 
the ſtrongeſt effect: but at laſt, it totally de- 
ſtroyed mem. Water impregnated with putrid 
animal and vegetable ſubſtances, did more effec- 
tually promote the growth of its plants than 
any other ſolution; and in every ſtage of the 


_ progreſs appeared to be ſalutary. 


Rotation of crops in the ſame field, univerſally 
practiſed, is what probably has promoted the o- 


pinion of a ſpecific nouriſhment. It has been ur- 


ged, that if all plants live on the ſame food, the 


foil muſt be exhauſted by a ſucceſſion of different 


plants, as much as by a ſucceſſion of the fame 


plant. This argument for a ſpecific nouriſhment 
has a formidable appearance, and in order to ob- 


viate it, I found it neceſſary to give peculiar at- 
tention to that e of huſbandry, which is 
done 
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done above &. It is there made evident, that 
change of ſpecies is neceſſary, not for food, but 
for preventing degeneracy. It is not want of 
food that makes a horſe degenerate. in Britain; 
and as little want of food that makes wheat dege- 
nerate, where ſown without intermiſſion in the 
ſame feld. Plants native to Britain never dege- 
nerate, though always growing in the ſame ſpot ; 
white clover, for example, nettles, broom, whins, 
' ruſhes, couch-gras, &c. &c. A bull-dog never. 
degenerates in Britain. 
Animals from their food are divided | into two 
kinds, carnivorous and graminivorous. But I 
diſcover no ſuch diſtinction among plant. All of 
them live upon the ſame food; and it muſt be ſo, 
if the opinion of a ſpecific nouriſhment be rejected. 
Certain ſubſtances are provided by nature for the 
' nouriſhment of plants. It is highly probable, that 
a quantity was lodged originally on the ſurface of 
this earth, for nouriſhing the firſt plants: whence 
the fertility of virgin ſoils, ſuch as have never 
been cultivated. This vegetable matter diſſolved 
in water, and imbibed by plants, is communica- 
ted to animals that feed on plants, and ſet free 
again by the death and putrefaction of theſe ani- 
mals. The more volatile parts are attracted by 
the air: ſome are ſucked in with air at the leaves 
of plants: ſome are waſhed down to the ground 
by rain; and with it are ſucked in at the roots. 
The leſs volatile parts, which the air does not at- 
tract, are diſſolved i in water, and with it are alſo 
1 ſucked 
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ſucked in. This propoſition of a common nou - 
riſhment, is firmly ſupported by the following 


facts. F irſt, Plants of different kinds growing in 


the ſame ſpot, rob and ſtarve each other; which 


could not be, if each drew from the ſoil a ſepa» 


rate nouriſhment. Second, Grafting and inocu- 


| lating demonſtrate a common nouriſhment. If 
the roots of the ſtock imbibe thoſe juices only 
that are proper for its own nouriſhment, the graft- 
ed plant muſt ſtarve. The juices imbibed by the 
former, nouriſh both; and thoſe juices are by 


each plant converted firſt into ſap, and then into 


its own ſubſtance. Third, Dung of putrefied ve- 


ge tables, of whatever kind they be, is one ho- 


mogeneous ſubſtance; and yet vegetable dung 
prepares the ſoil equally for every ſort of plant. 


I add a conſideration of a kind that to me is al- 


ways perſuaſive : a common nouriſhment is not 


only a more ſimple but a more wiſe diſpenſation 


of Providence, than a peculiar food for each ſpe- 
cies: every plant grows not every where; and if 
each ſpecies required a peculiar food, a vaſt ſtock 


of vegetable food would remain unuſed; which is 


not conformable to the frugality of nature, nor to 


the wiſdom of Providence, which makes nothing 
in vain. 


But though all plants 1mbibe indifferently, e- 
very ſubſtance that is diſſolved in water; it fol- 


lows not, that every ſuch ſubſtance, even where 


innocent, is equally nouriſhing. Some ſubſtances 


may be proper nouriſhment, ſome not: and it 
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may rationally be ſuppoſed, that the latter is 
thrown off as excrement; which will ſo far juſtify 
the notion of a ſpecific nouriſhment. Why may 
there not be a reſemblance in this particular, be- 
tween plants and graminivorous animals? A 
horſe, an ox, a ſheep, a goat, live all of them 
on graſs; but each of them have favourite graſſes, 
which: they prefer before other kinds. Let ex- 
periments be made, to try what is the moſt ſalu- 


tary food for plants. A few experiments of that 


kind are mentioned above; but to give ſatisfac- 
tion, they ought to be multiplied and extended to 
| plants of different kinds. 


It is an opinion univerſally received, that the 


fertility of a ſoil, depends un the quantity it con- 


' tains of the food provided by nature for the nou- 


riſhment of plants, whether ſpecific or common ; 
that when the quantity contained in any field 


is exhauſted by cropping, it is reſtored by 


the plough, by dung, or by other manure ; 
and that to reſtore an exhauſted field by 


ſuch means, is the ſole object of agriculture. 


This opinion has a fair appearance : nor had I 
ever a doubt about it, till the following conſi- 
derations happened to occur. I do not much 


reliſh the notion, that the number of plants grow- 
ing at any time on this globe, muſt be limited by 


the quantity of vegetable food created originally 


ſor their nouriſhment, nor that the quantity of 
graminivorous animals muſt be alſo ſo limited; and 


yet this muſt neceſſarily follow, if plants have no 
other food but what was thus originally provided 
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for them. But ſuppoſing this conſideration not to 
weigh with others as with me, there are other con- 
ſiderations that cannot fail to make an impreſſion. 
Some countries produce corn and cattle, not 
only for the inhabitants, but for exportation. Ac- 
cording to the preſent doctrine, theſe countries 


muſt long ago have been reduced to abſolute bar- 


renneſs. Egypt and Sicily were of old the gra- 


naries of Italy; and vaſt quantities of vegetable 
food, converted into corn, were annually export- 


ed from theſe countries, never to return. Yet 
we do not find that they are leſs prolific than 
formerly. Sicily at preſent does not conſume 


at home above the ſeventh part of its wheat : 


the remainder is exported ; and yet not the leaſt 
ſymptom of approaching barrenneſs. Conſider 


the endleſs quantity of beef exported every year 


from Corke in Ireland: whatever quantity of 
vegetable food may originally have been ſtored 
up in that part of the iſland, it muſt long ago have 
been totally exhauſted, I urge another objection 
more general. Where ever burying under ground 

is the practice, the vegetable food contained in 
the bodies of human beings is totally loſt, not to 


mention thoſe who periſh at ſea. At that rate, : 
there muſt be a gradual diminution of vegetable = 


food, fo as that in time the whole will be ex- 
hauſted. 1 add a fact that alone may be thought 
ſufficient to convince any thinking perſon, that 


plants muſt be provided with Ce food beſide 


that originally created. In Scotland, there are. 
fields that paſt memory have carried ſucceſhve 


crops of wheat, peaſe, barley, oats, without a 


fallow, 
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fallow, and without manure. And that there are 
ſuch fields | in England and elſewhere, is not to be 
doubted. A field of nine or ten acres on the 
river Carron, is ſtill more extraordinary. Up- 
on it I ſaw a good crop of oats almoſt ripe; and 
by information it was the hundred and third crop 
of oats without intermiſſion, and without manure, 
as far as was known, Noe, whatever be the na- 
ture of ſuch a ſail, its unremitted fertility cannot 
be accoun ted for, from any ſuppoſed quantity of 
vegetable food originally accumulated in it. It 
is eaſy by manure to make ſoil too rich for 


corn: it vegetates without end, and the ſeed has 
not, before winter, time to ripen, But ſuppoſ- . 


ing the richeſt ſoil to be proper for corn; yet 
that vegetable food, however great the quantity, 
muſt in time be exhauſted by cropping. Some 
bother proviſion therefore muſt be made by nature 
for the nouriſhment of plants, befide the vegeta· 
table food originally created. 
lmmenſe is the quantity of corn and ſtraw, that 
during a century is produced in a ſoil perpetually 
fertile. It is a puzzling queſtion, whence pro- 
ceeds ſuch a quantity of matter; for a new crea- 
tion cannot be admitted. A perpetual effect muſt 
have a perpetyal cauſe ; the ſoil muſt receive ad- 
ditions without end, to reflore what is taken a- 
way in corn without end. I am aware, that the 
| ſmalleſt portion of matter may by diviſion be made 
to occupy ſpace without bounds, But obſerve, 
that the difficulty ariſes from weight, not from 
bulk. Corn is a weighty ſubſtance ; and the 
om produced on this globe from the beginping 
mu 
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muſt amount to a weight above computation + the 
ſmall pottion reſtored to the ground in manure, 
is a mere atom in compariſon. I have endeas 
voured above to evince, that earth is not convert= 
ed into corn: and here i is an additional proof; 
for ſuch converſion would exhibit a very new 
ſcene : inſtead of the hills ſinking down gradually 
into the vallies, the vallies would fink rapidly 
down from the hills. A perpetual effect, I have 
obſerved, muſt have a perpetual cauſe : to pre- 
| ſerve a ſoil perpetually fertile, there muſt be a 
continual influx of vegetable food, to ſupply what 

is taken away by cropping. Whence comes that 
vegetable food? where is it ſtored up?  _ 

Air and water contribute to vegetation : let us 
try to build on that foundation. Suppoſing air 
and water to be the food of plants, not meaning 
to exclude what may be diſſolved in them, the 
difficulty vaniſhes, as air and water are inexhauſt⸗ 

ible. And why may not that ſuppoſition hold in 
fact? I begin with air. Many plants grow to 
perfection, without having any nouriſhment that 
can be diſcovered but air only. The houſe-leek 
grows from choice on a dry mud-wall, which 
ſurely affords no nouriſhment. A ſpecies of the 
ſedum, requiring a hot-houſe in winter, is never 
watered. The wall-flower grows uxuriantly in 
the ſeams between large ſquare ſtones in old 
buildings, from which all moiſture is excluded 
but what is in the air. Various Kinds of moſs 
grow / upon hard ſtones, where they can have no 
_ nouriſhment but from the air. It i is an univerſal 
| opinion, 
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opinion, that W plants, before they ſeed, 


draw moſt of their nouriſhment ſrom the air. 


Conformable to that opinion, Dr. Hales, in his 


curious Statical Effays, has made it evident, that 
every vegetable contains a quantity of air, which 


adds to the weight as well as to the bulk. The 
fixed air in a green pea, makes no leſs than a 
third part of the weight. In wood, however old 


or dry, air is found, very obſervable when ſet 
| boſe by fire. Here is one inexhauftible ſtore of 
matter for compoſing plants. 


Water is a ſtill larger ſtore. A plant regularly 0 


watered, will grow vigorouſly in the moſt barren 
foil, even in dead ſand. In Perha, very little rain 


falls during ſummer, and the land is burnt up; 


not a pile of graſs to be feen. But plants there 


regularly watered, grow exceſſively. There are 
many experiments of plants ſet in glaſſes upon 
moſs or ſpunge, which grow well when watered. 
Some cotton was ſpread on water in a phial: a 


pea dropped on it fprung, and pufhed roots 
through the cotton into the water. The plant 
grew vigorouſly, and bears at preſent large pods 
full of ripe ſeed. There is a noted experiment 


of an oak growing in pure water to the height of N 
eighteen feet. Water is attracted by vegetables 
of every kind; and is ſucked in at the roots, at 
the leaves, and even at the bark. The quantity 
imbibed during a ſpring and a ſummer, is amaz- 


ing. The quantity exhaled every day, is accu- 
rately meaſured in the Statical Eſſays mentioned; 
which muſt be leſs than what 1 is imbibed, becauſe 


Pune = 


than at a diſtance. A tree grows no where more 
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plants do not throw off all they imbibe, part be- 
ing converted into their ſubſtance, and adding to 
their bulk and weight *. The drieſt wood ac- 

cordingly yields, by diſtillation, a large propor- 
tion of water. A ſtream occupies the loweſt 
ground, with regard to foil; and yet the graſs 
on its borders is always more rich and verdant 


vigorouſly than at the ſide of a brook. About a 
large ſtone fixed in the ground, the graſs is ge- 
nerally the beſt in the field: for what other rea- 
ſon, than that the rain which falls on the ſtone 
runs off to the ſides? 1 do not fay, that the heat 
of the ſtone during ſummer may not contribute 
ſomewhat. The north fide of a hill, is obſerved 
to be commonly better ſoil than the ſouth fide : 
if there be truth in the obſervation, it muſt pro- 
ceed from moiſture, leſs being evaporated from 
the former than from the latter. Black ſolid peat- 
| moſs retains moiſture like a ſpunge : trees grow 
_ vigorouſly in it, provided they be ſheltered from 
wind; for their roots cannot refiſt wind in a foil 
ſo tender and looſe. On the other hand, no ſoil 
1s more barren than a gravelly or ſandy moor that 

holds no water; upon which the foot makes no 

impreſſion, not even after a heavy ſhower. I am 

rr mod oof 1 buſy 


The emiſſion of water from plants, is the occaſion 
that a country abounding with trees, Is more ſubject to 
damps, humid air, and frequent rain, than a bare coun- 
try where no trees grow. The exceſſive moiſture of the 
American air was a great annoyance to our firſt ſettlers ; 
but the air became more dry, and the weather more conſtant, 
as the ground was clear ed of trees. | 
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buſy at preſent in cultivating a moor of that kind, 
upon which are ſcattered ſome dwarfiſh plants of 
heath and bent, that leave half of the ſurface 
bare. I judged that manure would not anſwer, till 
the field ſhould be made to retain . moiſture ; for 
which reaſon I incorporated with it a quantity of 
foft ſpungy earth. I added lime and dung; and 
| Now it carries a rich crop of turnip and cabbage. 
The alteration of the ſoil is obvious to the eye; 


and alſo to feeling, as the foot dips in it after e- 
very ſhower. Lord Bacon long ago gave his opi- 


nion, that for nouriſhing vegetables, water is al- 
moſt all in all; and that the earth ſerves but to 

keep the plant upright, and to preſerve it from 
too much heat or too much cold. 

To ſupply the endleſs quantity of moiſture ne- 
ceſſary for vegetation, nature has made ample 
proviſion. The continual circulation of water up- 
on this globe, from its ſurface to the atmof. phere, 


and down again to the ſurface, is juſtly admired 
for the ſimplicity of its cauſe, no leſs than for its 


bountiful effects. An elective attraction between 
air and water, is the primum mobile of theſe ef- 
fecis x. Water is eight hundred times heavier 


than air; and yet by that ſingle power, an im- 


menſe quantity of water is ſuſpended i in air; and 


falls down from time to time in rain, dew, and 
ſnow, impregnating the earth with moiſture. Dr. 


Hales, in a dry July, dug up a cubic foot of 


brick-carth, weighing one hundred and four 


Doubt 
* Edinburgh Phyſical Efays, vol. 3. art, 4. 
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pounds, which contained ſix pounds and eleven 
ounces of water. Under the former he dug up 


another cubic foot, weighing one hundred and 
ſix pounds and fix ounces, which contained ten 


pounds of water. Under this he dug up a third 
cubic foot, weighing one hundred and eleven 


pounds and one third, which contained eight 


pounds and eight ounces of water. Here is a 
conſiderable ſtock of moiſture, fufficient without 


rain to afford vegetable nouriſhment ſeveral 


| weeks, not to mention what may be attracted 


from below, by the upper ſtratum when its moi- 


ſture is exhauſted. Evaporation goes on ſo ra- 
pidly between the tropics, that to preſerve 
plants alive, moiſture mult be attracted from be- 
low; for, as mentioned in the firſt chapter of this 
part, there is an elective attraction between earth 
and water; and where a portion of earth is ſatura- 


ted with water, it readily yields its ſuperfluous 


water to a dry body in contact with it. This aſ- 
cent of moiſture is promoted by the heat of the 


ſun, which pierces deeper into the earth than two 
feet, according to experiments made by Dr. Hales. 


| Were not plants thus ſupplied with moiſture in 


the torrid zone, where no rain falls for many 


months, they would be deſi royed by the ſcorch- 
ing heat of the ſun. The evening dew that falls 
in a hot ſummer, is ſucked up the following day, 


without ever finking to the roots of plants. 

ut though air and water are allotted by nature 
as the conſtant and inexhauſtible food of plants, 

there ſeems to be little doubt but that this food 


may be inriched by various ſubſtances diffolved 


x „„ 


r 4 ** 
— SET. 
NS 


* ans ib ts ———̃ ie 
STT : 
= Cog BB CI ; 7 50 ho b n — - 
r d n 
r — Ee R oo —— RT 
73 n SERGE 5 * E 8 J 
- - oy, SE 3 2 


ee 
r — 


5 n, en. 
in them. We have ſeen above, that water im- 
| pregnated with rotten animal and vegetable ſub- 


ſtances, makes rich nouriſhment for plants; and 
from experiments, other ſubſtances may probably 


be diſcovered, equally efficacious. Plain water 


may be Gilticient for the ſtem, branches, and o- 


ther groſs parts; but we have reaſon to think, 
that richer nutritive matter is neceſſary for per- 


: fecting the ſeed. Hence the imperfection of ſeed 
in a rainy year, where the rich matter bears no 
proportion to the quantity of water that paſſes 
through a plant. 


Moderate rain in a kindly 3 warms tilled 


land, and produces a ſlight fermentation. It is 


here as in a dunghill; a very little quantity of 


moiſture has ſcarce any effect : a great quantity 


chills the ground, inſtead of warming it. Differ- 


ent plants require different quantities of moiſture. 


| Graſs is benefited by all it receives; provided the 


moiſture exceed not fo much, as to chill the ground 
and the roots of the plants . So far corn re- 
ſembles graſs, as to be ſtunted by lack of moi- 
ſture, and conſequently to blanch early. The 


ſeed has more than time to ripen; but it is lan 
zand ill filled. Corn differs in being hurt by 
much moiſtute: it vegetates continually , „ and 


f winter To 


*A graſs plant cannot retain ſo much as to hurt it: "WY 
ever is imbibed more than ſufficient for nouriſhment, perſpires 


at the leaves. There 1s a conſiderable latitude in the quan- 


tity of healthy perſpiration ; which, in the ſun-flower, by an 
experiment of Dr. Hales, appears to be from ſixteem to twen- 


ty-erght ounces in twelve hours day. And he adds, that the 
more it was watered the more it perſpired. 
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winter comes on before the ſeed begins to ripen. 
Holland is a moiſt country: there is ſcarce a foot 
of dry ground in it. Trees, graſs, and vege- 
tables, grow there luxuriantly: but its fruits ſel- 
dom ripen: and where ripe, have little taſte. 


Thus from air and water, with what they con- 
tain, there is an inexhauſtible ſupply of vegetable 
nouriſnment, which fairly accounts for the im- 


menſe quantity of corn that is neee Predu- 
ced. 1815 


plants. The green colour of plants is occaſioned 


by an oily 98 which can be ſeparated by a 


chymical operation; and that oily ſubſtance. is ow- 


ing to the ſun, for no plant is green where the 


ſun is excluded. The ſun therefore contributes 


to advance plants to perfection. And it is one of 
the properties of leguminous plants, that their 


broad leaves abſorb more of the ſun's rays, than 
the narrow leaves of culmiferous plants. 


According to the foregoing theory, the only 


uſe of a ſoil, is to fix the roots of plants, and to 
hold water for nouriſhment. But at that rate, 


where lies the difference between a rich and a 
poor ſoil? This globe is ſurrounded with air, 
and rain pays not homage to one field in prefer- 
ence to another? The ſolution of this queſtion 
will, if i be not groſsly miſtaken, confirm the 


foregoing theory, and evince that it is founded 
on truth. Soils originally may have been very 
different with reſpect to fertility, ſuppoſing vege- 
table food to have been unequally diſtributed by 
the hand of nature. A virgin foil may be ex- 
VV tremely 
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tremely rich; witneſs the furprifing fertility of 


America, when agriculture was introduced there. 


But cultivated grounds muſt long ago have been 


deprived of that original, food, in the courſe of 
cropping; after which, it dock not enter into 
my conception, what other circumſtance can re- 


main to make a ſoil fertile, but the holding water 


in ſufficient quantity for its plants. A clay ſoil 


holds a great quantity; a fandy ſoil, very little. 


So me ſoils there are fingularly retentive of moi- 


ſture, and that quality makes them long of dry- 

ing: ſuch foils are favourable to vegetation; for 
though they refiſt drought, they yield to the at- 
traction of plants *: Other ſails are very little 


retentive of moiſture: they dry in an inſtant, and 
the nouriſhment they can afford is very fcanty. 


Here the myftery is unfolded. The richeſt foil is 


what gives the greateſt refiftance to a drying air, 
and at the ſame time furniſhes to its plants their 
proper quantity of moiſture. I have a thorough 

conviction, that this property belongs to a ſoil 
perpetually fertile: and it is to me a ſtrong con- 
firmation of the prefent theory, that I cannot 


form even the ſlighteſt conception, how perpetual 
fertility can otherwiſe be accounted for; and as 


little can I form a conception, how otherwiſe 
e Ae Poland or e out of which 


* May i it not be hogs that the quantity of meiflire 


which gives to a ſoil its higheſt fermentation, is at the fame 


time the fitteſt for perſecting feed? Hewever pleaſ ing this 


eonjecture may be, 1 dare not youch it for truth: it muſt be 
left to e Ane 


great 
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great cargoes are annually exported of corn and 


flaxſeed, ſhould ſuffer no diminution of fertility. 
To recruit with vegetable food a ſoilimpoveriſh - 


ed by cropping, has hitherto been held the only 
object of agriculture. But here opens a grander 
object, worthy to employ our keeneſt induſtry, 
that of making a ſoil perpetually fertile. Such 
ſoils actually exiſt : and why ſhould it be thought, 
that imitation here is above the reach of art? 
Many are the inſtances of nature being imitated 
with ſucceſs : let us not deſpair while any hope 
remains; for invention never was exerted upon a 
ſubject of greater utility. The attempt may ſug- 
geſt proper experiments: 1t may open new views; 
and if we fail in equalling nature, may we not 
| however hope to approach it? A ſoil perpetual- 
ly fertile, muſt be endowed with a power to retain 
. moiſture ſufficient for its plants; and at the ſame 
time mutt be of a nature that does not harden by 
moiſture. Calcarious earth promiſes to anſwer 
both ends: it prevents a foil from being harden- 
ed by water; and it may probably alſo invigorate 
its retentive faculty. A field that got a ſufficient 
| doſe of clay marl, carried above thirty ſucceſſive 
rich crops, without ei ther dung or fallow. Noth 
not a ſoil ſo meliorated draw near to one perpe- 
tually fertile? Near the eaſt fide of Fife, the 
coaſt for a mile inward is covered with ſea find: a 
foot deep or ſo; which is extremely fertile, by a 
mixture of ſea ſhells, reduced to powder by attri- 
tion. The powdered ſhells, being the ſame with 
ſhell-marl, make the ſand retentive of moiſture ; 
and yet no quan uty of moiſture willunite the ſand 
into 
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into a ſolid body. A ſoil ſo mixed ſeems to be 


not far diſtant from one perpetually fertile. Theſe, 
it is true, are at beſt but faint eſſays; but what 


will not perſeverance accompliſh in a good cauſe? 
A ſoil is denominated fertile, that affords plenty 


of nouriſhment to its plants; and accordingly it 
is ſuch a ſoil only that has been the ſubject of the 


foregoing inveſtigation. Plants that live moſtly 
on air, require not ſuch ſoil ; witneſs the houſe- 


| leek mentioned above. Juniper thrives on the 


top of a mountain, in the pooreſt and drieſt ſoil; 


becauſe, in that ſituation, it is ſufficiently ſupplied 


with moiſture from the air. If planted in a dry 


climate, it requires a moiſt ſoil, to ſupply the want 
of a moiſt atmoſphere. | The nature of the yew 
is the ſame. Planted in a valley, it requires a 
damp foil. It will grow in the drieſt ſoil, as in 
the cleft of a rock; but then it muſt beat ach 4 

height, as to enjoy a very huinid air. Theſeare a 
ſpecimen of plants, that affect to grow in a ſoil 
commonly reckoned barren. A ſoil that a mere 
farmer would pronounce "barren, is for many 
plants excellent.” How otherwiſe could the earth 
be every where cloathed with beauty ? Ho- ] 
great muſt tlie diverſity of ſoil, climate, and 
ſituation, that can raiſe to advantage above 20 00 
kinds of plants, to each of which is requiſite 
ſome peculiarity of ſoil, of climate, or of fitua- 
tion! 1 


Whether the FEES here exhibited will occa- 


fon any material alteration in the practice of agri- 


culture, muſt be left to the diſcovery of time. 


Of one thing 1 am monly convinced, that the in- 
1 ſtructions 


Ch. II. Foop of PLanTs, &c. 3It 


ſtructions above delivered, are in every particular 
conformable to that theory. Take the following 
flight ſpecimen. Plants, like animals, cannot 
live long in the ſame air: a circulation is to both 
equally requiſite, For that reaſon, the growth of 
plants under cover, is ſlow ; and ſeed ſprings 


flowly in ſtagnated air. Conformable to this ob- 
ſervation, a free circulation of air for corn is 


_ warmly recommended; and there is a caveat a- 
gainſt ſmall incloſures, ſurrounded with ſtrips of 
planting, becauſe they occaſion a ſtagnation of 


air. Impure air imbibed, renders a plant un- 


healthy : the grain has a bad taſte, and tends to 

generate diſeaſes; which holds remarkably ; in a 
fruit-orchard, if the trees be crouded, and the 
walls high. Even graſs, where the air ſtagnates, 
is unpalatable and unwholeſome. Next, with re- 
ſpect to moiſture. No branch of huſbandry is 
more ſedulouſly inculcated, than that of dividing 


and pulverizing earth by the plough, by the brake, 

by harrows, and by manure: it is the very life of 
agriculture. And from what is laid down above, 
it appears, that fertility depends greatly on that 


practice * : it increaſes the capacity of ſoil to con- 
tain water: it invigorates its retentive power; 


and it prevents the ſoil from hardening: to theſe 


ends manure greatly contributes; and in that 
view it makes the ſubject of the following chapter. 


Io aid the fertility of ſoil, the pickling ſeed has 
been much practiſed. We liſten readily to the 


eOntvelloug, eps where ay great advantage 


* Part II. ch. 1, ſect. 1. 
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is promiſed. The boaſted effects of the Abbe 


de Valemont's prolific liquor, found many belie- 
vers, by which vaſt crops were to be reaped, with- 
out manure, and almoſt without ploughing. (See 
Puhamel's treatiſe on the culture of land, vol. 6.). 


And the Baron de Haac's powder, is at preſent 
no leſs ſucceſsful in England. The credulity of 


farmers might in ſome meaſure be excuſable, 
were ſuch bold pretenſions within the verge of 
poſſibility. In every feed there is an embryo 


plant; till it acquire roots for drawing its nouriſh- 


ment from the ſoil. The pulp is thus exhauſted, 


and there remains only the uſeleſs huſk. What 
advantage then can be derived from a prolific li- 


quor or powder ? It may poſhbly render the pulp 


fitter to feed the young plant, till it trike root. 
That it can have no other effect is evident; firſt, 
becauſe it is exhauſted with the ſeed ; and, next, 
that ſuppoſing any of it to remain, it can be of 


no benefit to roots that are ſpread an inch, two, 


or three, from the place where the ſeed was laid. 


Yet books of agriculture are ſtuffed with ſuch re- 


Ceipts. 


I cloſe this chapter with a edlettion of the juſt- 


ly-efteemed Dr, Hales. Though I am ſenſible, 


% that from experience chiefly we are to expect 


© the mioft certain rules of practice; yet the 
« likelieft method for making the moſt judicious A 

l obſervations, and for improving any art, is to 
get the beſt infght we can into the nature and 

“properties of What we are defirous to cultivate 


„ and 1 Improve.” 
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EN A P; IM 
MrANS OF FERT as SOILS. 


5 A: S theſe means are 9 and e 
they ſhall be treated 1 in their order. 


1.'PLOUGHING. 


Tux xx are mutual connections between man 
and the ground he treads on, that fit them for 


each other. The dry part of this globe, is every 


where covered with a ftratum of earth, produ- 
cing vegetables for the nouriſhment of man and of 


other animals. Some /trata there are, ſo barren. 
as not to bear vegetables; and ſome vegetables 
there are, that afford no nouriſhment : but both 
are rare, and intended n for other pur- 
Poſes. 


The /tratum is commonly baflicienly di for a 


free courſe to the roots of plants: or it may be 


made ſo by art, it being one of the many pur- 


poſes of agriculture to deepen a ſhallow ſoil. A 
deep ſoil, beſide giving free courſe to roots, re- 
tains much water to nouriſh them. In Scotland, 


partly from ignorance, partly from defect of . 
| firength, it is the general practice to plough with 


a ſhallow furrow, commonly under four inches; 
and hitherto the progreſs toward a better mode 
has been ſlow. It is never difficult to invent rea- 
fans for juſtifying what we are accuſtomed to. 
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If we plough deep, we are afraid of till.” And 
What is till? Where ground is ſtiff, rain ſet- 
tling at the bottom of the furrow cements the 
earth under it, which in time is hardened to a 


ſtone; and it is this hardened earth which is na- 


med till The earth is hardened as far as the 
water penetrates, which may be one or two 
inches; but after till is formed, every drop of 
rain reſts upon it without making any impreſſion. 
To ſubdue till is an important object; and luckily 
the undertaking is ſeldom difficult: a ſtrong 
plough, raiſing it to the ſurface, lays it open to 
the ſun, air, and froſt, which r. ſtore it to its o- 
riginal ſtate. One prounetion is neceſſary, Cer- 
tain earths, as hinted above, are averſe to vege- 
tation. "Theſe muſt be ayoided, however ſhallow 


the foil be: but as ſuch earths are rare, they 
ought not to be an excuſe for ſhallow ploughing. 
The advantages of deep ploughing, are mani- 


fold. In the firſt place, roots extend far where 
they meet no reſiſtance; and the growth above 
the ſurface correſponds to that below: roots 
eramped in a ſhallow ſoil, are dwarfiſh ; and con- 


ſequently ſo is the tree. Dr. Hales juſtly obſerves, 


that the greater proportion the ſurface of the roots 

bears to that of the tree, the greater is the vi- 
gour of the tree, and the better able to reſiſt the 
attacks of an unkindly ſeaſon. 


In the next place, a deep ſoil affords not only 


ſpace for roots, but holds a due proportion of 


water for nouriſhing the plant. If more rain fall 


than the ſoil can retain, it deſcends to the bottom 


of the furrow, where it lies lower than the roois, 
wk „ „ . 
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which they were dug: ſome do more than fill it. 
Porofity occaſions the former: the pores are di- 
miniſhed by handling, which makes it more com- 
pact. Solidity occaſions the latter: clay ſwells by 
ſtirring; and continues fo, till its former ſolidity 
be reſtored by the power of gravity *. 

Another advantage of ploughing regards clay 
chiefly, which by moiſture turns hard if not duly 
ſtirred. This 1s an important article. Sand has 
no coheſion, and dry clay very little, if any f. 
It is water that cements clay; and in ploughing 
makes it fiſe in lumps or clods, great or ſmall in 

Proportion to the degree of cohefion, Ploughing 
prevents water from binding clay ſoil : the ſu- 
perfluous moiſture is exhaled by trequent plough- 


ing, and no more left but to give the clay a de- 


gree of coheſion ſufficient for fixing the roots. 
The nice point is, the time of applying the plough 
after much rain. To plough wet, kneads the 
parts together: on the other hand, the ground 
mult not be ſuffered to turn hard. Between ſoft 
and hard is the proper condition for ploughing ; 
which may be known by the mouldering of the 
earth that is raiſed by the plough. During win- 
ter, clay may be ſtirred in a moiſter ſtate, than 
* This experiment ought to be tried upon ground that has 
reſted many years. Among the cauſes of poroſity, one is, the 
great number of inſects that have their beg under ground, 
and are expert miners. I ſpeak not of moles and mice, whoſe 
ſubterrannean walks and alleys are obvious to the eye; but of 
worms, beetles, ants, waſps, &c, whoſe works eſcape obſerva- 
tion. Their excavations may in a long tract of time render 
the ſoil extremely porous. The fine earth they dig out, is 


left upon the ſurface, and blown away by the wind. 


+ Part IT. chap. i. ſect. 1. : 
during 
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during ſummer : froſt prevents coheſion : heat 
promotes it. The management of light ſoil is 
very different. It is eafily pulverized ; but the dif- 
ficulty is to preſerve its moiſture. A long drought, 
by extracting much of its moiſture, renders it 
the leſs fit for vegetation; and to plough it in 
that ſtate in dry weather, would render it entirely 
unfit. The only remedy is rain; and if drought | 
fet in, it ought to be rolled N akter 4 
plougling. 8 1 
The proper time of ſowing and harrowing, is F 
when there is no more moifture than ſufficient to 1 
give the foil a proper conſiſtence; and I conjec- 1 
ture, that the fame degree of moiſture is the fit- 
teſt for making the ſeed ſpring. Reflect upon the 
making of malt: a certain degree of moiſture is Wo 
neceſlary for fermentation : too much checks it. 43 
Let rolling immediately follow, to prevent as bl | 
much as poſſible any more evaporation. Where 1 
feed is to be ſown in winter, or early in ſpring, 
it is right to plough ſometime before, in order 
that the ſuperfluous moiſture may evaporate ; for 
at that ſeaſon there is no fear of exhauſting the 
moiſture. But late in the ſpring, if the ſeaſon be 
dry, ſow the ſeed immediately after ploughing. 
The plants in their courſe of growing, return to 
the ſoil, during night, part of the moiſture they 
draw from it during day. Their roots at the 
ſame time, ſpreading in every direction, keep the 
foil in conſtant motion, and prevent it from turn- 
ing hard. c 
L cloſe this fetion with an effect of ploughing 
the moſt important of al, becauſe it holds in all 


foils. 
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F 0-R:L Part II. 
ſoils leſs or more. Ploughing keeps the ſoil looſe 
for roots to take their natural courſe, and open 
for admitting air, dew, and rain. Dew in parti- 
cular, which falls in plenty during ſummer, when 


moſt wanted, is loft upon hard ſoil, being exha- 
led by the next ſun; but it ſinks deep into looſe 


| foil, and is ſheltered from the ſun's power. 
Ground ſtirred before winter, is not only laid o- 


pen to the action of the ſun, wind, and froſt, but 


is early ready for a ſpring crop, beans for ex- 


ample. It ſoon wets indeed, but it dries as ſoon. 
Io drench in water ground left unftirred, may 
require a month or two; but then, equal time 


is required to dry it. The more earth is pul- 
verized, the more water it holds *; and the 


more parts water is divided into, the more readily 


it is imbibed by plants. If the ground be ren- 


dered too looſe, rolling not only makes it ſolid to 
ſecure the plants againſt wind, but alſo prevents 


evaporation. 


How beneficial it is to keep ſoil open for the 
admiſkon of nutritive matter, will appear from 


the following facts. Stiff ſoil gains little by reſt ; 
for as rain and dew.get no admittance, they are 
ſoon carried off by evaporation. But foil, if to- 


lerably open, improves by reſt. I ſuſpect that it 
gains little by the paituring of cattle; for what 


they take away in fat with what they perſpire, will 


nearly balance the dung they leave : but it gains 


by the nutritive matter that rain and dew depoſit 
in it: the rain may evaporate, but it leaves the 


nutritive 
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nutritive matter. This caſe reſembles ſalt depoſi- 
ted in the ſea by rivers: water is evaporated 


from the ſea,. but the ſalt is left behind; and 


hence the ſaltneſs of the ſea. The nutritive mat- 
ter thus left in the earth, is again diluted in rain- 
water; and though not attracted by the air, is 
attracted by plants, and enters into the orifices of 


the roots along with the water in which it is diſ- 


ſolved. There is another cauſe that has a ſhare 
in the improvement of an open ſoil, and that is 
air, which, with its contents, enters into the 
boſom of an open ſoil by attraction F. The o- 


| peration is indeed ſlow, becauſe the attraction has 
no effect but in contact or near it; yet in time, 
the quantity of nutritive matter attracted with air, 


may be conſiderable. Du Hamel reports, that 
the rubbiſh of a mud wall made good manure, 


though the mud had been taken from a very 


Poor ſoil. Graſſy ſod, uſed as a covering for cot- 


tages, turns good manure when it has lain 


long upon a houſe. The walls of a fold for 
ſheep, being compoſed of ſod, make good ma- 
nure: when thrown down and mixed with the 
ſoil, they afford a better crop than the fold with- 
in, though inriched by the dung of the ſheep. 
Among many advantages of fallowing, the ex- 
poſing to the air a new ſurface from time to time, 


is one; by that means every part of the ſoll draws 


air with 1 the vegetable food | it contains. 
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2. MANUKES. 


Tux operations of nature, hid from the igno- 
rant, and not always obvious to the learned, 


break out ſometimes into broad day-light. - Did 


animal bodies after death wither and dry without 
diffolving, this earth could not long have been 
a habitation for men: their utmoſt efforts would 


have been inſufficient to remove dead carcaſes out 
of the way. Happily putrefaction comes to their 


relief: dead bodies diſſolve and mix with the ſoil, 
without leaving a trace behind. Putrefaction is 
a curious proceſs of nature: air, moiſture, heat, 


all of them, contribute; but too much, or too lit- 


tle, is an impediment to the proceſs. 
Gn the ſurface of this globe, a proceſs is conti- 


nually going on, unregarded by the vulgar, being 


too familiar to draw their attention; and yet, il- 


luſtrious among the works of Providence, for its 


beneficial effects. Plants and animals are gene- 
rated, arrive at maturity; and after ſerving the 
purpoſes of nature, decay and rot. But the 
proceſs ends not there. Loathſome putrid mat- 
ter, from which we avert the eye, is made ſubſer- 
vient to an excellent purpoſe, viz. renova tion of 
plants; and the proceſs goes on without end. 

M anures are of two kinds. One attracts water 
and is attracted by it, dung for example, ſalt, 


calcined limeſtone commonly called guichlime, 


or ſunply, lime. Another neither attracts water 
nor 15 attracted by it it, „men for example, clay- 
| marl, 
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marl, e : rau limeſtone beat into pow- 
der. | 
Of all! manures, dung is the moſt univerſal. A 
ſoil naturally ſtif turns free and open, in propor- 
tion to the quantity of dung beſtowed on it. Re- 
duce clay into a dry powder : moiſten it with wa- 
ter, and form it into a ball: repeat the operation 
at pleaſure, it ſtill returns to its original hardneſs. 
But moiſten it once or twice with the juice of a 
dunghill, it becomes mellow, and never recovers 
its hardneſs. Dung therefore renders clay fertile, 
by opening it and giving admiſſion to water. It 
does more: it makes every ſoil retentive of water. 
Examine a kitchen-garden that has been often 
dunged in the courſe of cropping: it will be found 
moiſt above any neighbouring en of the ſame 
original ſoil. 
As dung is compoſed of putrefied veigritbles or 
of animal excrements, it is natural to think that it 
contains more or leſs vegetable food. This how- 
ever goes not beyond 4 conjecture : a plant or an 
animal may contain, abundance of vegetable food; 
but we are not certain that this is the caſe after Y 
putrefaCtion : it may by that proceſs be converted 
into a different ſubſtance : ſuch converſions in na- 
tural operations, are far from being rare. But if 
vegetable food be contained in dung, which is the 
moſt, likely, another uſe of it is to depoſit in the 
ground | its vegetable food, which, being diſſolved 
in water, is imbibed by plants, and converted into 
their ſubſtance. And from an experiment men- 
tioned above it appears, that water impregnated 
with dung, is of all the oreateſt nouriſher of 
plants. 
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A third uſe of dung is, to promote vegetation 
by raiſing a kindly heat in the ground. The ſun- 


rays produce the ſame effec upon ground render- 


ed black by culture; for it is a property of all 
black bodies to attract and abſorb rays of the 


ſun *. Heat is beſt promoted by hot dung; 


which therefore ſeems the moſt proper for corn. 


Whether hot dung be the beſt for making a ſoil 


retentive of moiſture, remains to be aſcertained 


by experiments. But I incline to think, that 


dung thoroughly putretied, and conſequently cool, 
is in its beſt condition for graſs; as it can be e- 


: qually {pread to give every plant its ſhare. It is 


— 


alſo in its beſt condition for a kitchen-garden : 


green dung infects pot-herbs with an unſavoury 


taſte, and ſometimes with a diſagreeable ſmell. 
Let a dunghill remain years without ſtirring : 


it is reduced in appearance to fine earth; which 
however has very little natural earth in it, as there 
is very little natural earth in vegetables, or in ani- 
mals that feed on vegetables. Very few natural 


earths equal this vegetable earth in fertility : and it 


is a kind diſpenſation of Providence, not only that 
dung is a great fertilizer, but that when it be- 
comes vegetable earth, it proves the beſt ſoil for 
vegetables. In corn countries, the ſurface-earth 


comes in time to be moſtly vegetable : were it 


inferior to natural earth, corn-countries would 


long ago have been rendered barren and unfit for 
agriculture. 35 e 


Pen 2 chap. 1. fed. . 
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From dung! proceed to other manures. Lime- 
ſtone, ſhell-mar], clay-marl, ſtone-marl, are all 
of them a compoſition of calcarious earth with 
other ſubſtances. Sand with calcarious earth 
makes limeſtone &. The ſhells of fiſh are almoſt 
entirely calcarious; and theſe ſhells ſoftened and 
reduced to powder in water, are called /he/l-marl. 
 Clay-marl is a compoſition of calcarious earth and 
clay. Stone-marl is a compoſition of clay, ſand, 
ey calcarious earth: it is the ſand that harden 
it; and according to the proportion of land, it 
approaches to limeſtone or to clay-marl þ. 

It is obſerved above, that powdered clay is 
ſuſpended in water, till by the ſuperior force of 
gravity it fall to the bottom J. But, as far as I 
know, water has not the power of diſſolving any 
ſort of earth, calcined limeſtone alone excepted. 
A ſmall quantity of calcined limeſtone, a pound 
for example, will impregnate a vaſt quantity of 
water, with no loſs of bulk, and with a loſs of 
weight ſcarce perceptible. Calcined limeſtone 
thus impregnated, called /ime-water, diſcovers it- 
ſelf to the taſte, though not to the eye. But this 
effect is confined to calcined limeſtone; for be- 
_ tween water and calcarious earth in its natural 
ſtate, there appears no elective attraction: water 
poured on ſhell-marl comes off pure, carrying no- 

thing along with it. Nor do clay or ſtone mart 
differ, even when reduced into powder. 

yo 7 Tt | Vege- 

* I have heard 4 e almoſt entirely calcarious, 
with little or no mixture of ſand. 


+ See Dr. Ainſlie's accurate eſſay on marl. Edinburgh E Ei 
fays phyſicil and literary, vol. FT. Aft.” Tt: 
t Part 2. chap. 1. ſect 1. 
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Vegetation is more promoted by weak lime- 
water than by pure water. Two beans every way 
equal were ſet in pots filled with earth from the 
ſame heap: the one was moiſtened with lime- 
water, the other with pure water: the firſt was 
by far the quickeſt grower, and the moſt vigo- 
rous. Hence one benefit of quicklime : it con- 
verts rain into lime-water, which is a great fer- 
tilizer. This effect bowever is but temporary, as 
will thus appear. Quicklime is limeſtone deprived 
of its air, by the force of fire: but quicklime ex- 
poſed to the air, attracts air: and in time be- 
comes again limeſtone as originally; conſequent- 
ly unfit to make lime-water *, 

Quicklime may have an effect on land as well as 

n plants. It is highly probable, that it opens 
Foe ſoil to admit water that formerly reſted on the 
| ſurface. How otherwiſe can it be explained, 
that liming renders clay-ſoil drier ? May it not 


aalſo have the effect to increaſe the retentive power 


of a looſe ſoil? This ſeems probable, if what 
Young the itinerant farmer ſays hold true, that 
lime has a much greater effect upon looſe moor 
than upon any other ſoil. _ 

Salt is powerful; . an overdoſe of it * 
more miſchief than of any other manure. It is 
ſoluble in water, and by that means enters the 


mouths of plants. Its effect then muſt be the 


ſame with that of lime-water; and conſidering 
how ſparingly it ought to be Jaid on land, it is 
not obvious what other effect it can have. 

9 As 


98 Edinburgh Eſſays phyſical and literary, vol. 2. art. 8. 
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As nothing can enter the mouths of plants but 
what is diſſolved in air or water, calcarious earth 
in its natural ſtate cannot enter. Yet ſhell-marl, 
clay-marl, ſtone- marl, compoſed moſtly of calca- 
rious earth, contribute undoubtedly to fertility. 


If theſe manures cannot furniſh nouriſhment to 


plants directly, they muſt produce that effect in- 
directly, by fitting a ſoil to retain moiſture, or by 
preventing moiſture from acting as a cement, or 

by both. They certainly have the effect to keep 
land from hardening: they render clay looſe and 
ductile, and prevent its being hardened by wa- 


ter. Whether they increaſe the power of any ü 


| ſoil to retain water, is left to experiment. 


An overdoſe of ſhell-marl, laid perhaps an inch 
and an half or two inches thick, produces for a 
time large crops. But at laſt it renders the ſoil a 


caput mortuum, capable neither of corn nor 
graſs ; of which there are too many inſtances in 
Scotland : the ſame probably would follow, from 


an overdoſe of clay-marl, ſtone-marl, or pounded 
limeſtone. How is this to be accounted for ? Of 


one thing we are certain, that by ſuch overdoſe, 
light ſoil is rendered ſo looſe, as to be moved by 


the wind; and that even clay-ſoil is rendered fo 
ſoft, as to receive the impreſſion of the lighteſt foot 


at every ſtep. It is not then probable, that the 
foil is rendered ſo open, as to retain little or no 


water? But then, how comes the land to bear 
any crop at all? 1 am reduced to another con- 


zecture, that ordinary ploughing once a-year, is 
not ſufficient to mix with the ſoil ſuch a quan tity of 
manure; and that an intimate mixture requires 


ſeveral 
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ſeveral years. Even a oditate doſe o lime re- 
quires more than a year by ſuch management for 


an intimate mixture ; for which reaſon, the ſe- 


cond crop after lime is always better than the 


firſt, and the third frequently better than the ſe- 


cond. Now as the ſoil is opened by that part 


only which is mixed with it, the cropping may go 


on ſeveral years, before ſuch a quantity of the o- 


verdoſe, is mixed as to occaſion a total ſterility. 
This con jecture may be brought under the touch- 
ſtone of an experiment. Before or after harveſt, 
let an overdoſe of ſhell-marl be intimately mixed 


with the foil by reiterated ploughings and harrow- 
ings. If the barley ſown next ſeaſon fail by lack 


of moiſture, the Oy will be converted into 


a certainty. 


Quiclclime is of a nature very different from 
calcarious earth in its natural ſtate : by the latter, 


land is rendered fo looſe by an overdoſe as to hold 


no water: by an overdoſe of the former, it is 
hardened to ſuch a degree as to be impervious to 


water or to the roots of plants. Several ſpots in 


the Carſe of Gowry, are thus rendered ſo hard 


as to be unfit for vegetation. 
The quantity of « calcarious earth in clay-marl, 


is frequently a half, and ſometimes more. Five 


hundred cart-loads of clay-marl laid on an acre, 


are found not to be an overdoſe. Suppoſing the 

half to be calcarious earth, and reckoning a cart 

to hold fix bolls: here are fifteen hundred bolls 

of calcarious earth laid on an acre. Yet a far leſs 

quantity of ſhell-marl has been known to render the 
ſoll 


327 
ſoil a caput mortuum; though there is not diſco- 
vered any chymical difference, between the cal - 
carious earth in clay-marl and that in ſhell-mar! : 
they both equally are converted into lime by the 
force of fire. Ignorance of nature, betrays us 
at every turn to doubts and difficulties. May it 
not be conjectured, that calcarious earth, by en- 
tering into the compoſition of an animal body, 
becomes a more powerful manure than when 
mixed with earth? There is an argument from 
analogy to ſupport that conjecture. Calcarious 
earth changes its nature by the action of fire; 
and why may it not ſuffer ſome change by being 
made part of an animal body? 
Every particular in the preſent chapter, whe- 
ther relative to the plough or to manure, 1s per- 
fectly agreeable to the general propoſition, that 
air and water with what is diſſolved in them, make 
the nouriſhment of plants. To cultivate land in 
ſuch a manner as to retain a proper quantity of 
air and water, is in all probability the chief or on- 
ly means for making it fertile. In that view, I 
have all along warmly recommended pulveriza- 
tion ; becauſe the more a ſoil is pulverized, the 
more water it will hold, and the more retentive 
| it will be of it. No mode of huſbandry tends 
more to pulverization than horſe-hoeing ; nor any 
inſtruments more than the brake and the harrows 
above deſcribed. Soils are very different with re- 
| ſpect to their power of attracting and retaining 
air and water. Let the diligent farmer make ac- 
curate experiments for aſcertaining that difference, 


and for increaſing that power: no inquiries 
Sl es tend 


Ch. III. 2. FERTILIZIxd Solrs. 


— 


f — — 
2 8 — ** — 1 7 nf S1 — — hoes * — 
n 2 FP M ⁵˙¹wü¹ A oꝛ-· —ͤ D e =o 42 2 8 — 8 8 8928 7 8 N gn—— 2" — — 
. Vcc / / ĩ C ͥ ²˙à—AAA.7;§;⁵—t: ?V—::v—ĩ 79 8 eee eee A 2s, tn — 
„„PC EN S = : : 
8 r 


Ne 
+ 2 
* 3 


2 Oe —ͤ — — 
P ͤ ˙·ꝛ. . ̃7˙ . wa —— = —. — — 
r 2 2 ——— — x — - — 
— 2 r r * S 


— -oom * 
VR ns . IO IRR — 21 —— — — — 8 — - 
— . es — 22 7 . 7 an 8 — — ” 8 1 . 8 
> C —— a — owe 1 2 rag = La — 
4 — . i FA " 7 Ln = —— — — —— — — . 2 — $3 re — * err * — 
, 4 33 EPR 5 8 Fro — . ͤ mv. ˙ . I OIL AST»; rr e ; 
* * * b 2 A 4 r —- D OL . ” > Gr ane! a = 9 pay < ns 2 Do rr, n WES T Fn —— — — - 2 8 7 Poke an” - > — —.— — „ 
p . - — * _ a * us 10 c N 228 4 bt 22 I * SR \ 25 1 "4 N of * => © CS — — — — * — . — 8 N e — — th 7 IC e 
* 6 * > Do 2 . = * - 8 8 * Uo - he 6. "RET . 2 2 L — — S —— * _— 22 wb SI — "+ — Fa > — — bay — - 
PPT 2 — ors 2 Fr ©. e \ IR W — 77. Ra RR Os f 8 r . I. 77 ̃ ITE Int on Sow Loon oe 5 nn ene Rt 3 
ee p 8 56 > 5 8 P 2 — — L 5 AZ3 P * > e * 2 3 9 SAS ͤ—— hSS — 8 — . 2 22 I ů ů 
a A EET 2 —— * ** PR. SE v = - "Is - —— — « 7 . . — K ˙— ͤ — — Ie; Soak, RA; <; 4208, FE. % — 5 : 8 — 
7 — ene EY . 6 pw I 0 == POIs — = " 5 reer * n S rr ̃ 0... > 4 <> 
5 >. RED * _ -. 4 : "DoS . — — 4 Ar , - "__ 2 8 E 4 — w — 2 . 8 2 GS £4 a — SENS . = 7 2 2 —— 
; - : — jp r 2 — rg. a f IF; — D — 
— — [ 2 — 34 


. . 2 Pn ne 
* — . 
r n 
EEE ü OS ISI 


3 
- T7 — q 
5 . 3 
= — — N 
e 
— 2 2 2 * - 


328 r M n tw. 


tend more to the improvement of agriculture. 
Our attempts to make a ſoil perpetually fertile. 
will probably fail; but our hopes of approaching 
it, may be crowned with ſucceſs. | _» 

With reſpect to the contents of this Part in ge- 
neral, I have to obſerve, that in natural philo- 


ſophy, of which the ſcimtice of agriculture is a 


branch, queſtions occur of two kinds. Firſt, 


will a certain event happen in given circum- 
ſtances? Second, ſuppoling the event, what 


is the cauſe? To queſtions of the firſt kind, 


the anſwer is fat experimentum. All that can 
be done with reſpect to the other kind, is from 


a number of analogous facts, to form a gene- 


ral rule or law of nature. Such rules at the 
ſame time ought to be admitted with caution, 
even after the cooleſt induction. But thoſe who ' 
are ardent for knowledge, cannot eaſily ſub- 
mit to the ſlow progreſs of philoſophy : they are 
always in a hurry to draw concluſions, and hurry 
commonly leads them into error. Lord Bacon 
fancifully compares knowledge to a ladder. Up- 
on the firſt ſtep particular truths are diſcovered 


by obſervation or experiment. The next ſtep is 
to collect theſe into more general truths; from 
vhich the aſcent is to what are ſtill more general. 


There are many ſteps to be taken before we ar 
rive at the top; that is, at the moſt general 


truths. But impatience makes us endeavour to 
leap at once from the loweſt ſtep to the higheſt; 


we tumble down, and find with regret that the 


work muſt begin anew. SIEGE 
* ä To 


22 
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To conclude. Here is my theory of agricul- 
ture, diſplayed at full length; which is freely ſub- 


mitted to the public, againſt whoſe judgement 


there lies no appeal. But let it be kept in view, 
that it is ſubmitted as probable only, not as cer- 
tain. It would require the life of an antedilu- 
vian, to make all the experiments that are neceſ- 
ſary, for piercing to the foundation, and for re 
ſolving all into clear principles. My life at any 


rate is too far advanced, for an undertaking ſo 


extenſive. I found an impulſe to expoſe this 
theory, naked as it is; and I give way to the 


impulſe, becauſe I flatter myſelf, that it may af- 


ford ſome light in tracing the operations of nature. 
One advantage it has above ſeveral other theo- 
ries, that it can be ſubjected to the touchſtone of 
experiments, many of which are ſuggeſted above. 
By ſuch experiments, ſagaciouſly conducted, it 
muſt ſtand or fall. 
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1 42-4. 
IMPERFECTIONS OF SCOTCH HUSBANDBY, 


A MAN can never hve 8 confidence 


in his road, till he be made acquainted with 


the by paths that miſlead him; and to be made 


acquainted with the errors of our neighbours, is 


the high way to good huſbandry. My preſent 


purpoſe, is to delineate the imperfect ſtate of 
Scotch huſbandry, not only as formerly practiſed 


every where, but as practiſed at preſent in moſt 
places. To contemplate the low ſtate of their 
country in the moſt important of all arts, cannot 
fail to excite ambition to excel in the few who are 
ſkilful, and to rouſe imitation 1n others, 


'Our crops in general are very indifferent; and 


how can it be otherwiſe, conſidering our inſtru- 


ments of huſbandry, EOF are ſadly imperfect ? # 


What can be expected from them in a poor ſoil, 
when they perform ſo little even in the richeſt ? 


Our crops accordingly correſpond to our inſtru- 


ments. | 
From many examples it is made evident, that 


our ſoil and climate are capable of producing 


draught horſes, patient of labour, and ſingularly 


„ 
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hardy. Vet the breed is ſo much neglected, that 
they are commonly miſerable creatures, without 
ſtrength or mettle. Did landlords attend to their 
intereſt, they would be diligent to improve the 
breed. Why do they not reflect, that the ſame 
farm ſervants with better horſes, would double 
the ordinary work? By improving the breed, 
they would draw more rent from their tenants, 


without laying any additional burden upon them. 
With reſpect to oxen, there is no care taken either 


in the breeding or feeding. How ealy is it for a 


gentleman to procure a good bull for his tenants ? 


and from the little care of providing food for 
draught oxen, one would ſuſpect it to be a gene- 


ral opinion, that they require no food. In ſum- 


mer they are turned out into bare paſture, ſcarce 


' ſufficient for ſheep. In winter, a ſmall bottle of 


ſtraw, not above a ſtone weight, is all that is al- 
| lowed them in the twenty-four hours; which at- 
ter the turn of the year, being dry and ſapleſs, 
affords very little nouriſhment. What can ani- 


mals fo fed do in a plough ? And yet ſuch is the 
ſtupidity of many farmers, that inſtead of adding 
to the food, they add to the number; as if it 
would mend the matter, to add cattle that can 
ſcarce ſupport their own weight. One unaccuſ- 


tomed to ſee ten oxen in a plough led on by two 


| horſes, cannot avoid ſmiling. With his goad the 
driver beats the horſes, and pricks every ox as he 


advances. He then runs forward twenty yards to 


beat the horſes a ſecond time and prick the 


oxen. Some of the oxen in the mean time, in- 


ſtead of drawing, are found hanging on the yoke, i 


and 


. 
. ——— — « — * — n 2 N n P 
4 — mare — « 
> — —2 3 > oe — e — 
. — — 0 nm ms gn 2— — _ — i 
2 — — 0 — 2 — 
— 3 . - - —_ N 
Wo" — Hr aw —p—— — — — < 
ä —— 2 — tr — > N © n 
9 * . PIKE 8 „ "WV _—_ 
FN. © 29 (2%, > Jn GOP a Lek 18% 2 Fs 828 
2 n. 
wr 


— — —— 


TS —— _ 


— 9 ———— 1 
— 
. ISS 
2 a Sn] 
RR a Pex ger; 
2 — 2 — 


—— 


NN 8 — — — "x, ——— 
IEEE REIT — no 

— OS + — ares MU Ine a tn rally us et 7 464, = Io 

—_ 4.x - 4 — * ae a. < 

ms 6 . * 5 * 

2 _ * A rr — 3 — 

» wt <<< * r 
> - of, 2 


= 
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and keeping others back. It is indeed next to 


impracticable, to make ten weak oxen in a plough, 


draw all at the ſame time. Nor is this the only 
inconvenience. A great number of oxen by ſuch 
management, is requiſite for ſtocking a farm: 

Which is not always within the reach of the moſt 


induſtrious. In a year of ſcarcity beſide, the 
beaſts are actually ſtarved. And what is worſt of 
all, the tenant, in order to get ſtraw for his cat- 
tle, is commonly neceſſitated to threſh out his 


corn, without waiting for a market, or having a 
granary for it. 


Our farmers, led entirely by cuſtom, not by 


reflection, ſcldom think of proportioning the num- 
ber of their working cattle, to the uſes they have 


for them. Hence, in different counties, from ſix | 
to twelve oxen in a plough, without any regard 


to the ſoil. Seldom it is, that more than four 


good beaſts can be neceſſary, if the proper time 


for ploughing be watched. 
The diviſion of a farm into infield and outfield, 
is execrable huſbandry. Formerly, war employ- 


ed the bulk of our people: the remainder were 


far from luficiently numerous for cultivating even 


that ſmall proportion of our land which is capable 
of the plough. Hence extenſive farms, a ſmall 
part of which next the dwelling, termed infield, - 
was cultivated for corn : the remainder, termed 
outfield, was abandoned to the cattle, in appear- _ 
ance for paſture, but in reality for ſtarving. The 


ſame mode continues to this day, without many 
exceptions, though neceſſity cannot be pleaded 


; LEP for 
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for it. But cuſtom is the ruling principle that 
governs all. Sad is the condition of the labour- 
ing cattle; which are often reduced to thiſtles, 
and withered firaw. A ſingle acre of red clover 
would give more food than a whole outfield ; yet 
how common is the complaint of tenants, that 
they are diſabled from carrying on any . 
mer-Work, for want of food to their horſes; 
ſhameful complaint, conſidering how eaſy bs 
remedy is. 
Cuſtom is no where more prevalent than in the 
forms of ridges. No leſs high than broad, they 
are enormous maſſes of accumulated earth, that 
admit not croſs-ploughing, nor any ploughing but 
gathering and cleaving. Cuſtom and imitation 
are ſo powerful, as that our ridges are no leſs high 
in the ſteepeſt bank, than in the flatteſt field. 
Balks between ridges are equally frequent, though 
invincible obſtructions to good culture. It would 
puzzle one at firſt view to explain, why ſuch 
{trips of land are left untilled, They muſt have 
been reſerved originally, as a receptacle for ſtones, 
thrown off the tilled land; and huſbandmen were 
led by imitation to leave ſuch ſtrips, even where 
there were few or no ſtones. 

The proper time for ploughing or harrowing, 
is when the ſoil upon ſtirring moulders into ſmall 
parts. This is not obſerved by farmers, ſo care- 
fully as it ought to be. How common 1s it to ſee 
even a clay ſoil ploughed, when ſoaked in water, 
or when hard like a ſtone. Little attention is gi- 
ven to what may be termed the freſt-preparation, 

- which is, to open the ground before winter, in 
order 
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order that froſt may Pierce deep and mellow the 
ſoil. 


Shallow rig is univerſal, without the leaſt 


regard to deepneſs of ſoil. The temperance of 
our people may be a proper ſubje& for ironical 
praiſe ; for though nature affords commonly ten 


or twelve inches of ſoil, EE: are mp ſatisfied 


with a half or third. 


Ribbinz is a general practice, though the light- 
eſt refle Ha is ſufficient to make it evident, that 


to leave half of the land untilled, muſt be wretched 
huſbandry. _ 


Summer-fallow has of late years crept in, and 


is now common in three or four counties. la. the 
reſt of Scotland, for want of ſummer-fallow, there 
is a continual ſtruggle for ſuperiority, between 


corn and weeds. Donot ſuch provoking farmers 


ſee, that it is fruitleſs to manure land over-run 
with weeds ? No they not obſerve, that the ma- 
nure they beſtow encourages weeds as much as 


corn; or rather, that it invigorates the weeds to 


deſtroy the corn ? Make a progreſs through Scot- 
land, you fee ſtubborn weeds in every corner 


ſcattering their ſeed, and fouling the ground 


more and more. It is an eaſy work to cut down 
weeds before they go to ſeed. Would not one 
think, that work ſo eaſy would never be neglec- 


ted ? and yet it is never done. A Scotch far- 


mer behaves worſe than Eſau: the latter got 
a meſs of pottage for his birthright ; the for- 
22 5 ſurrenders his to weeds, without any recom- 


penſe. 


There 


ha 


TO! 


Ut 
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There is ſcarce ſuch a thing practiſed, as to 
harrow before ſowing. The ſeed is thrown into 


rough uneven ground, and the half is buried. 
The roller is a moſt uſeful inſtrument. It was 


unknown till lately; ; and even at preſent? is very 


little uſed. 


With regard to rotation 1 of crops, a moſt im 


portant article, there is great ignorance among 
our farmers. As it would be tedious to enter in- 
to particulars, I refer to ch. 7. where that ſub- 
jeck is treated of. ge 

Our farmers ſhow very little fil in harveſt- 
work. I confine myſelf to a ſingle inſtance, The 


| ſheaves are bound up with a rope, compoſed of 
two lengths of the corn, twiſted together; which 


makes the ſheaves commonly of a monſtrous ſize. 
The binder, preſſing hard with his knee, binds 
the ſheaf ſo cloſe, as with difficulty to admit his 
finger. The weather muſt be extremely favour- 


able, if it be ſufficiently dry in a fortnight, to be 8 
ventured in a ſtack; it commonly muſt ſtand in 


the field three weeks. Let any one conſider the 
riſk of the crop in brittle weather, ſuch as hap- 
pens ordinarily in autumn. Nor is this all. Such 
ſheaves are not only unhandy, but are apt to break 


looſe in carrying to the ſtack, or from the ſtack 
to the barn. A ſheaf ſhould never exceed what 


can be ſlightly bound together with a fingle 


length of the corn: it is fitter to be ſtacked in a 


week, than ordinary ſheaves in three. 
No branch of huſbandry is leſs underſtood, 


than manure. A dunghill is a very improper bed. 


for corn: lime and marl are ſtill more improper ; 


for 
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for nothing will grow on them. Hence | it is ap- 
parent, that the intimate mixture of manure with 


the ſoil, is the great circumſtance for vegetation. 


In order to that end, the ſoil ought to be highly 
pulverized, and the manure divided into its ſmall- 
eſt parts. With reſpect to dung 1 in particular, it 


ought to be carefully mixed in the dunghill, not 
neglecting to divide by the hand any lumps that 
may be in it. Let our farmers ſay, whether they 


are ſo accurate. Nothing more ordinary, than 
heaps of dung withering in the field, incapable to 


be intimately mixed with any ſoil. Nothing more A 


ordinary, than dung laid on the dunghill in bar- 
row fuls, without being ſpread or mixed with what 
was there before. 


A potato is a moſt uſeful De and when pro- 


perly cultivated, affords a plentiful crop. It is 
a a great reſource to the labouring poor, being a 
nouriſhing food that requires very little cooking. 
We have been afflicted of late year with very 


bad ſeaſons, which, but for that reſource, muſt 


have driven many = our people from their na- 
tive country. Yet potatdes to this day continue 
to be propagated in lazy-beds. Expert farmers, 
not many in number, raiſe them with the plough 


at the twentieth part of the expence. This me- 


thod has beſide two other advantages : it leaves 

the ſoil in the beſt ſtate for ſubſequent crops; 
and the potatoes are more palatable than what 
are raiſed in a lazy-bed. 


Swine make a profitable article of. huſbandry, 
very little attended to in Scotland. They are fed 


at a ſmall expence, and yet make moſt nourtſh- 
ing 


Wi 
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ing food. Every perſon who has a cow, ought 


alſo to have a pig. This is univerſal in England: 

it is creeping into Berwickſhire, but in few other 
places as far as I know. 

Very few farms in Scotland are juſtly propor- 


. tioned: ſome are too ſmall; the bulk of them mw 


large. The former lead to a habit of idlenefs ; 


the latter into a habit of ſlovenlineſs, by want of 


power to do juſtice to every part. There is not 


an article in huſbandry more eſſential, than to 


£ __ a farm to the {kill 1 ability of the te- 
nant. 


ARTICLE I. 


A BOARD FOR IMPROVING AGRICULTURE. 


Ir is a maxim in politics, that every country 
will be populous in proportion to the fertility of 


its ſoil ; upon which account, agriculture is the 


moſt uſeful of all arts. And yet it is a fad truth, 
that in Scotland, that art has not advanced "a 


beyond the firſt ſtage of its progreſs. In England 

indeed, it has made a much greater progreſs ; 
and yet far inferior in perfection to Engliſh ma- 
nufactures and commerce. Agriculture is carried 


on every where without a ſchool; and for that 


reaſon, it is commonly thought to require no 


ſchooling. Can a Britiſh miniſter embrace any 


meaſure more patriotic, than to encourage agri- 
a culture and its profeſſors? No other meaſure 
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338 A Board for App. 
would ſo effectually aggrandize Britain. A. ſmall 
ſhare of the money and attention beſtowed on 
raiſing colonies in America, would have done 
wonders at home. And yet, mark the ſtriking 
difference : our arts are our own, which we never 
can be deprived of while induſtry remains: in 
the very conſtitution of our colonies, on the con- 
trary, there are cauſes of ſeparation, that grow 


daily ftronger and ſtronger; a wide-extended 


country, a fertile ſoil, navigable rivers, and a 
growing population. I diſregard the preſent re- 


bellion of our Americans: for they will ſoon be 
reduced to obedience. But as they derive from 


Britain high notions of liberty and independence, 


and as they are daily growing into power and 
opulence, the era of their total ſeparation, can- 


not be at a great diſtance :. it is indeed abſurd to 


think, that a great nation, in the vigour of pro- 
ſperity and patriotiſm, can be kept in ſubjection 
by a nation not more powerful, enervated by lu- 
 xury and avarice. Let us not however deſpond , 


for if agriculture be carried on but to the perfec- 
tion that our ſoil and climate will readily admit, 


it will amply compenſate the loſs of theſe colo- 


8 
Books are uſeful for advancing huſbandry, 


otherwiſe this little treatiſe ſhould not have ſeen 
the light. But books are far inferior to living in- 


ſtructors, who convey knowledge by practice as 
well as precept. We have a board for manufac- 


_ tures and fiſheries: a wiſe inſtitution which has 
done much good. Why not alſo a board for 
agriculture ? Is. agriculture A leſs uſeful art than 


thoſe 
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thoſe mentioned? or does it leſs require inſtruc- 


tion? Hartlib, in his legacy, laments, that no 


public director of huſbandry had ever been eſta- 


bliſned in England. The preſent time is in Scot- 
land the happieſt for ſuch an eſtabliſnment. Be- 


fore the union of the two kingdoms, our people 
were ſo benummed with oppreſſion, that the moſt 
able director would have made no impreſſion. 
Freedom has braced their nerves, and has made 


them take heart to be induſtrious. They liſten to 


inſtruction: let them perceive their intereſt, and 
they will chearfully practiſe what they are taught. 
A board for agriculture, would among us have 


wonderful ſucceſs in many important articles. 


Conſidering the quantity of waſte land even in 


our beſt-cultivated counties, it is not too ſanguine 


to hope, that our corn-crops might be doubled. 
What a bleſſing would this be to Scotland, which 


for many years has been reduced to import great 
quantities? Our horſes and horned cattle, are far 
inferior to what may be produced by good ma- 
nagement. Our ſheep weigh not above ten 
pounds a quarter, nor their wool above two 
pounds. The ſoil by good culture would feed 


ſheep to the weight of twenty-four pounds a quar- 
ter; carrying from ſix to ten pounds of wool, 
which would be a valuable acquiſition to the 
woollen manufacture. Lambs, in ſeveral inſtances, 


have been advanced to twelve ſhillings a-head, 
and wedders to forty ſhillings. Theſe are but a 


ſpecimen of the various improvements that might 


: — perfected b ſuch a board. 
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340 A BoRRD for App. 
The plan 1 have in view, is ſimple. Let tlie 
board oni of nine members, the moſt noted 
for ſkill in huſbandry, and for patriotiſm. As 1 
propoſe no reward to theſe gentlemen, but tlie 
honour of ſerving their country, the choice will 
not be difficult: in lucrative employments, per- 
ſonal connections have much greater influence 
than perſonal merit; and it is avarice only that 
ſets people at variance. Where perſonal merit is 
the ſole object of choice, there is ſeldom much 
difference in opinion. To eaſe the board in the 
laborious branch of their buſineſs, they ought to 
be provided with an able ſecretary, to minute their 
proceedings, to write their diſpatches, and to car- 
ry on their correſpondence, foreign and domeſtic. 
As punctual attendance is neceſſary, the good be- 
haviour of ſuch an officer may well intitle him to 
a ſalary of L. 100 yearly; with the addition of 
L. 30 more in a year of extraordinary buſineſs, at 
the diſcretion of the board; but not unleſs all the 
members be unanimous. A larger ſalary would 
be an object of intereſt, and ſoon degenerate into 
a ſinecure. 
A regular meeting once a month, may be ſuf- 
ficient; with liberty to thoſe who have moſt lei- 
ſure, to meet at intervals for expediting what may 
| require diſpatch. It would cramp the proceed- 
ings of ſuch a board, to confine it to a quorum. 
As there cannot be any ſelf-intereſt to create a 
bias, thoſe who meet ought to have the power of 
the whole ; and what they tran/a& ought to be 


final, if not altered by a greater number the next 
montlily MecUng. 


The 
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The things neceſſary to be undertaken by this 
board, at the commencement of their operations, 
will require much labour and ſagacity. The firſt 


is, to make out a ſtate of the huſbandry practiſed 


in the different counties; in which notice muſt 
be taken of the climate, of the ſoil, of the mode 
of cropping, and of the inſtruments of huſbandry, 
noting the prices of all the particulars that enter 
into farming. The next is a paper of inſtructi- 
ons for improving huſbandry, ſuited to the ſoil 
and ſituation of every diſtrict ; with ſpecial refe- 
rence to the preſent practice, ſhowing where it is 


_ defective or erroneous, and propoſing the cheap- 
eſt and moſt effectual corrections. Theſe preli- 


minaries being ſettled, the ordinary buſineſs of 


the board, may be carried on eahly and comfor- 
tably. in the firſt place, there is a neceſſity for 


an inſpector, named by the board, to make a 


Progreſs from time to time in ſucceſſive places, for 


reporting the progreſs of the improvements di- 
rected, and for giving inſtruction in cafes that 
cannot ſo clearly be put in writing. In this pro- 


greſs, ſpecial notice ought to be taken of the 


beſt· conducted farms, whether by landlords or 
tenants. A few filver medals beſtowed on the 
moſt deſerving, will rouſe emulation in all, and 
promote induſtry. Second, this board will con- 


ſider it as a capital branch of buſineſs, to anſwer 
queries, and to ſolicit a correſpondence with men 


of ſkill. Third, they ought carefully to inform 
themſelves of every invention that tends to im- 
prove the art, and to publiſh what they think uſe- 
ful. Fourth, premiums ought to be propoſed, 


and 
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and diſtributed among thoſe who ptofit the moſt 


by the inſtructions of the board. Theſe pre- 


miums ought to be ploughs, harrows, carts, con- 
ſtructed after the beſt models; which beſide ex- 


citing induſtry, would be a means to introduce 
the beſt huſbandry- inſtruments. Fifth, in no 
other reſpect would a board of agriculture be ſo 
uſeful, as in directing proper experiments. A- 
gichlture, though the prime of arts, is far from 


perfection in any country. This in part is ow- 
ing to its complex nature; but chiefly, to the 


length of time that is neceſſary to aſcertain, by a 
courſe of experiments, any capital point in theory 
or practice. The life of man is too ſhort for ſuch 
an undertaking, The only remedy is to employ 
many hands upon different experiments; which 


cannot be done effectually, but under the directi- 


on of a board that never dies. Let liſts be made 
from time to time, of the points that are capable 
to be aſcertained by experiments: let proper ex- 
periments be ſuggeſted: let theſe experiments be 
diſtributed among perſons of ſkill. And when 


their ſucceſs is reported, the concluſions that 


may be drawn from them, ought to be publiſh- 
ed. This would be the moſt effectual method 

that ever has been contrived, to ripen knowledge 
in huſbandry. To enliven this branch of buſi- 


neſs, premiums ought to be propoſed, lucrative 
as well as honorary. 


To make the board l with ſpirit, a book 


or pamphlet ought to be publiſhed annually, con- 


as the tranſactions of the board, during the 
Precec 


ing year. The profit of the work, is a 


perquiſite 


p 
h 


3 
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perquiſite to the ſecretary ; which will encourage 
him to beſtow his utmoſt ſkill in the compila- 


tion. 
To procure public favour, men of character 


and knowledge may be introduced by the mem 
bers at their monthly es to aſſiſt in their 


deliberations. 


The choice of proper members, is the capital 
point: the whole depends on it. The choice is 


the more difficult, as it muſt be confined to gen- 
tlemen who reſide in Edinburgh, ſome part of 
the year; becauſe from others, punctual atten- 
dance cannot be expected. It would be unſafe to 


leave the choice to members of parliament; who, 


even againſt their private ſentiments, are obliged 


to ſolicit for their friends and voters, without re- 


gard to merit. The choice muſt not be left ab- 
ſolutely to the chief miniſter ; who, at ſuch a di- 
ance, is ſeldom perſonally acquainted with the 


| beſt qualified. The ſafeſt method I can think of 


is, that the juſtices of peace of each corn-county, 


ſhould at a quarter-ſeſſions name one. Out of 


theſe, the miniſter chuſes the nine members. 
The choice of a member to ſupply a vacancy, 
is a matter no leſs delicate. A ſociety of gentle- 


men, who ſerve for honour not for profit, appear 
well intitled to chuſe their companion. But to a- 


void faction, which would be ruinous in ſuch a 
ſociety, the choice ought-to be unanimous. The 
_ diſſent of a ſingle member, need not be regarded; 
but if two diſſent, the choice muſt be in the 
crown. If a member be abſent three ſucceſſive 
monthly meetings, without an excuſe approved 


by the board, he is to be held as having deſerted 


his 
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his office, to make way for the election of a new 
member. 

The election of a ſecretary is a point ill more 
delicate. The board ought naturally to have the 
Choice of their own ſecretary ; but in caſe of a di- 
viſion, the diſſent of three from the other ſix, 
ſhall transfer the election to the crown. 

The royal ſociety in London, is perhaps the on- 
ly ſociety in the world, that has flouriſhed ſo long, 
with no other motive but thirſt for knowledge. 
The members have now an additional motive, 
which is the reputation of being enliſted in a 2 
ciety, ſo illuſtrious. In the preſent low ſtate of 
patriotiſm, affection to ones country is not alone 
ſufficient, to preſerve long in vigour a board of 
agriculture. Luckily, there is an additional mo- 
tive, inherent in the very nature of the inſtitu- 
tion. Money is neceſſary to carry on the opera- 

tions of the ſociety; and the diſtribution of that 
money among perſons of merit, will be a con- 
ſtant entertainment to the members.” A great 
ſum would be a temptation to miſapply 1 it. There- 
fore, no more ought to be put into their power, 
than what is barely ſufficient to carry on the ma- 
nagement with ſucceſs. Beſides the ſecretary's ſa- 
lary, L. 500 yearly diſcreetly diſtributed may be 
' ſufficient. | And J boldly affirm, that ſuch a ſum 
cannot be laid out with more advantage; whether 
the public be regarded, or the good of : a valuable 
Pee of our people. 
The houſe poſſeſſed by the truſtees for ma- 
nufactures, will afford good accommodation to 
both ſocieties; and ſeveral of the acting truſtees, 
are qualified to make a figurein both. 


Zeal 
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Zeal for the proſperity of Britain, makes me 
ardently wiſh to have this plan extended tp Eng- 
land. The Engliſh enjoy the reputation of being 
excellent farmers; and ſo they are, compared 
with their neighbours in France, Italy, and Spain. 
They are however far, very far, from the perfec- 
tion of the art. A board for agriculture i is indeed 
leſs neceſſary in England, than in Scotland ; ; 
but that England would be greatly profited by 
ſuch an inſtiturion, will be acknowledged by every 
one who is acquainted with Engliſh agriculture. 
I appeal to Mr. Young for the following facts, ex 


tracted from his different tours; which, at the 
ſame time, are but a ſpecimen « of much wrong 


practice mentioned by him. 
Seldom is a plough ſeen in England with fewer 


than four horſes, nor is it always confined to that 
number; and yet, ſeldom are more than two 


| horſes neceſſary, if the plough be well conſtruct- 
ed. A great ſum is thus expended upon ſuper- 
fluous horſes, which wounds the public by unne- 


ceſſary conſumption, is hurtful to landlords by | 
leſſening their rent, and retards the progreſs of 


huſbandry. Among numberleſs inſtances, I men- 


tion the Iſle of Thanet, where the ſoil is a light 

loam on a chalky bottom; and yet with four 

horſes in each ploughing, they ſeldom pierce deeper 
than three inches, which is W inſtead of 


ploughing. 

The number of deans is hd pro- 
ortioned, with any accuracy, to the extent of 

the farm. Frequently, no fewer than eight 

Oe horſes 
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horſes and as many oxen, are employed in a farm 


of a hundred acres. With ſuch an expence, the 
land muſt be fertile indeed, if it afford any 
rent to the landlord. In ſome farms not exceed- 
ing fifty acres, ſix horſes are kept. The uſing 
oxen inſtead of horſes, and employing no more 


of them than neceſſary, would be a ſaving to 
| England of ſeveral millions yearly. Were that 


improvement accompanied with a proper regula- 


tion for the poor, England would be in a higher 
ſtate of proſperity, than 1 is . * any other 
nation. 


common. Inſtances are frequent in every part of 


England of the following rotations, fallow, wheat, 


_ oats, wheat. Alſo, fallow, wheat, oats, oats. 


Alſo, fallow, wheat, oats, barley. Alſo, barley, 
oats, oats. Alſo, turnip, barley, oats, oats. Even 
the beſt ſoils muſt be exhauſted in time, by ſuch : 


oppreſſive cropping. 
The great advan tages of horſe-hoeing, are a 


crop, and at the ſame time a ſubſtantial fallow. 


And yet, horſe-hoeing, though invented in Eng- 
land, is not practiſed there. Many farmers do 
not even hand-hoe their turnip- crop; and many 
| negle& to hand- hoe their bean- crop, after being 


: ſown in drills. 


Ihe proper management of artificial graſſes, 1s 
far from being common. Of all graſſes, red clo- 
ver is the moſt beneficial ; and yet there are farm- 


ers, not a few in number, who baniſh red clover, 
as hurtful by foſtering ads It has indeed bay: . 


— effect, 


A ſkilful rotation FF; crops, is far from being 5 


OY on OGG Doo Wwe eo Rn 
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effeQ, if allowed to grow three or four years; 
but why not change it every year? It is not un- 


frequent to ſee a field left to be covered with na- 


tural graſs. Ey this ſlovenly practice, the crops 


are not only ſcanty, but of a bad kind. In Der- 


byſhire particularly, a field, after three ſucceſſive 
crops of oats, is abandoned to nature. Worſe 
huſbandry is not to be met with, among che moſt 
ignorant farmers in Scotland. 

Draining indeed is common, but conducted with 
little ſkill. There is no ſuch thing known in Eng- 
land as drains at the ſurface made with the 
plough ; though ſuch drains poſſeſs the advantages 
of being cheap, effectual, and perpetual. 


The foregoing errors and imperfections, with 


an endleſs number more, would be remedied 
by a Board, eminent for patriotiſm, and for 


kill in agriculture; and farmers would fairly 


be directed to the road that leads to the per- 


fection of their art. Population and induſtry . 


would be the conſequences, with a great in- 
creaſe of the public revenue. England would 


become ſo proſperous and powerful, as to ſuf- 


fer little diſtreſs from the loſs of its Ameri- 


can colonies, ſhould that ungrateful people ſuc- 


ceed ultimately in a total defection. 
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ARTICLE Wl. 


GeneR AL Hand OF A Leass FOR A CoRN- 
FARM. 


I» a leaſe of this kind, what chiefly ought to 


be in view, 1s to reſtrain the tenant from impo- 
veriſhing the land, and yet leave him at liberty 


to improve it refembling a Britiſh monarch, wha 


has unbounded power to do good, none to 
do miſchief. In this variable climate, the te- 
nant muſt not be tied down to variable 


rules of cropping : an unuſual ſeaſon, hot, cold, 


0, or wet, wlll neceſſitate him, for a year at 


leaſt, to abandon the beſt plan of cropping that 


can be contrived before hand. 

This obſervation i isnot intended to benith rules 
_ altogether. Some tenants, like ſome kings, may 
be truſted with unlimited powers. But ſuch 
powers would be no leſs deſtructive to the gene- 


rality of tenants themſelves, than to their land- 
lords. Tenants, therefore, like kings, muſt be 
fettered ; but in what manner, is a queſtion no 


leſs difficult than uſeful. They ought not to be 

ſo fettered as to bar improvements nor left at 

liberty to do miſchief. _ 
Before entering into particulars, it muſt be ob- 


ſerved, that different ſituations with regard to ma- 
nure, ſoil, and climate, require different modes 
of huſbandry. All that can be done in an at- 


tempt like the preſent, is to ſuggeſt a few general 


rules, 
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rules for a landlord to chuſe upon in granting 
leaſes. It is his buſineſs to judge which of theſe 


rules will beſt ſuit his ſituation. 


The firſt reſpects the time of endurance, 


which, though an important article, is unneceſ- 


ſary to be enlarged on here. It is believed to be 
now the univerſal opinion, that without a long 


leaſe, it is vain to hope for an improving tenant. 
The moſt approved time of endurance, as the like- 
lieſt to prevent waſte, is to fix a time certain, ſup- 
poſe nineteen or two nineteen years, and to add 


the life of the tenant who is in poſſeſſion at the 
expiry of the time certain. A man never loſes 
hope of living longer; and he will never run out 


ground, that he hopes yet to be long in poſſeſ- 
ſion of. By this means, the tenant is deluded in- 


to a courſe of management, equally profitable to 
himſelf and to his landlord. But what, if, after 


liming or other expenſive manure, the tenant 
happen te die ſuddenly before reaping any pro- 


fit? With a view to that event, let there be a 


clauſe in the leaſe, for paying to his repreſenta- 


tive what ſum the tenant's profit has fallen ſhort 


of the expence. 


Second, Aſſignees and ſubtenants ought to be 


excluded. For where a tenant has it in his power 


to make his leaſe a ſubject of commerce, he will 
be ſparing in laying out money on improvements. 
Third, Whether the rent ought to be paid in 


corn or money, depends on circumſtances. Corn- 
rent cramps the tenant in his management; for 


it obliges him to ſow yearly corn of the ſame 


kind with what he pays. Money-rent, on the 
2 5525 contrary, 
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contrary, promotes good culture, in order to 
produce the weightieſt grain, the benefit of which 
accrues entirely to the tenant. There is an ad- 
| ditional reaſon for money-rent, that the tenant, 
by prudence and patience, can draw a better 
price for his corns at the home-market, than his 
landlord can. The rent therefore ought to be 
| Paid i in money, unleſs where there is a ſuperfluity 
of corn for exportation ; which can be managed 
with more advantage by the landlord, who has all 
his farm-viQtual to export, than by a tenant who 7 
has but a ſmall quantity. 
Fourth, In this country, the profit of oraſs i 1 
to this day not underſtood, but by a few. Corn 
is the object of the generality; and that wrong 
bias ought to be rectified, by a clauſe confining 
the tenant to a certain proportion of his ground 


in corn, a third, for example, or a half. There 


cannot be a general rule; becauſe it varies with 
the nature of the ſoil, and ſtill more with the op- 
portunity of manure. But to give room for ex- 
traordinary improvements, an addition to the 
proportion of corn may be indulged, upon condi- 
tion of paying  fhillings additional rent for 
every acre above the proportion originally agreed 
on. 
Fifth, A clauſe prohibiting ite en e w 
be taken in immediate ſucceſſion, will be an ef- 
fectual bar againſt impoveriſhing the land. Peaſe, 
beans, turnip, cabbage, and potatoes, are profit- 
able crops: and red clover may be more profit- 
able than any of them, by feeding all the farm- 
cattle upon it, which will fave many Acres of pa- 


1 * 
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ſture. This and the foregoing rule, without any 
other precaution, will in all events ſuffice to keep 
the ground in good heart. 

Sixth, The following, or ſome ſuch hats 
will excite a tenant's higheſt induſtry to improve 
his farm to the utmoſt, ſuppoſing it to be only 
for nineteen years. At expiry of the leaſe, the 
tenant ſhall be intitled to a ſecond nineteen years, 


upon paying a fifth part more rent; unleſs the 
landlord give him ten years purchaſe of that fifth 


part. The rent, for example, is L. 100. The 
tenant offers L. 120. He is intitled to continue 


his poſſeſſion a ſecond nineteen years at the drag 
ced rent, unleſs the landlord pay him L. 200. If 
he offer a ſtill higher rent, the landlord rei 
turn him out, unleſs he pay him ten n pur- 


chaſe of that offer. 


Seventh, As both landlord and tettant are con- 
cerned in preſerving the fences, both ought to 


concur in the expence. Therefore, let the care 
of the fences be truſted to the landlord's hedger 


and whatever. work is beſtowed on the tenant's 
fences, ſhall be paid to the hedger at ſo much per 
day. Where the preſervation of the fences is left 


entirely, to the tenant, he turns careleſs, and does 


things by halves; where it is left entirely to the 


landlord, the tenant takes no care to o keep the 
cattle from treſpaſſing. _ 


Eighth, In order to preſerve. to the landlord a 


privilege to plant trees, which is commonly ne- 
glected in leaſes, I propoſe that out of the leaſe 
| be excepted certain ſpots, proper to be planted, 
for ſhelter, for beauty, or as not being arable; 
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the landlord to incloſe and plant, the tenant to 
carry the ſtones that are neceſſary for encloſing. 


To encourage him to preſerve the trees, he is to 


have the whole weedings for the purpoſes of his 


farm. There may beſide be added a clauſe, en- 


couraging the tenant to plant trees, by permit- 


ting him to cut them down for his own uſe. And 


the landlord is to have his chice, either to pay 
for what are left at the tenant's removal, or to 


allow him to diſpoſe of them. 


Ninth, In a tenant two things are . 
| firſt, ſkill and induſtry for managing the farm; 


and, next, money for ſtocking it ſufficiently, 
without which, ſkill and induftry avail not. With 


reſpect to both, our common law errs groſsly. 


As to the firſt, a farm can never be prudently 
managed by a plurality; for there it holds, ſo 
many men ſo many minds; and yet, by law heirs- 
portioners ſucceed in a leals, as well as in other 
heritable ſubjects. To remedy the common law 

in leaſes that go to heirs, let it be provided, 

that the eldeſt Heir male ſhall ſucceed without 

diviſion ; or that the landlord ſhall have it in his 
| Power to chuſe any of the heirs-female he pleaſes. 


With reſpect to the other, our common law is 


altogether unjuſtifiable, as it gives the whole ſtock- 
ing to the other children, leaving the bare leaſe 
to the heir; without means to ſtock the farm a- 

new, unleſs our heritable funds be left beſide 
the leaſe, which ſeldom is the caſe. This is cruel- 
ly unjuſt, both to the heir and to the landlord, 


The heir has not even the benefit of collation, 


becauſe it would bring a plurality of conjunct leſſees 
1 SOS . 
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upon the landlord. The heir therefore is in ef- 
fect totally diſinherited; as a bare leaſe is of no 
ſignificancy without money or credit. The in- 


juſtice with regard to the landlord is no leſs fla- 
grant, who has thus a tenant impoſed upon him, 


from whom no rent can be expected. To pre- 
ſerve the leaſe and ſtocking united, which muſt 
be done by paction ſince law is defective, let a 
ſum be ſpecified in the leaſe, ſuch as may be ſuf⸗ 
ficient for ſtocking the farm; which Frag the heir 
ſhall be entitled to demand from his predeceſſor's 


repreſentatives, unleſs the farm be left to him 
with a ſtocking equivalent in value. And the 


clauſe may be conceived in ſome manner like 
what follows. © And conſidering that if the ſaid 


A. B. die during the currency of this tack, his 

«© whole moveables, not excepting the ſtocking 

of his farm, fall by law to his other children, 
by which it may happen, that nothing is left to 


the heir but the naked tack, without a ſtock- 
« ing or money to purchaſe it; therefore, to 
prevent this hardſhip, equally prejudicial to 


&« the heir and to his landlord, it is expreſsly co- 


( venanted, notwithſtanding the time of endu- 


- © rance above ſpecified, That this tack ſhall fall 


« and be extinct by the ſaid A. B.'s death, un- 
© leſs he make good to his heir effects heritable 
or moveable to the extent of Sterling, 


the parties being ſenſible, that a ſtocking pro- . 


per for this farm cannot be of value leſs than 
the ſaid ſum,” 

Tenth, To render the removing of tenants at 
the expiry of the leaſe more eaſy and certain than 
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it is by our law, and without expence to either 
party, I propoſe the following article. Suppoſing 
a leaſe for nineteen years to be agreed on at a 


rent of L. 5o, let one, two, or three years be 
added, binding the tenant to pay an additional 


rent for theſe years, a half more for example, or 


double. But with a proviſo, that the tenant 

| ſhall be at liberty to remove at the end of the 
nineteen years, upon notifying to his landlord, 
three months before, his intention to remove. 


Arien N. 


PLANTS AND ANIMALS COMPARED, 


Anais are Provided with various powers 5 
correſponding to their deſtination; ſome for 
ſupporting the animal frame, ſome for grati- 


fying deſire. Plants, in all appearance, have 
no feeling of pleaſure nor of pain; and conſe- 


quently no deſires. But they are endowed with 


powers for preſerving vegetable life, as animals 


are for preſerving animal life. Doth not the 
ſpringing of the ſeed, the motion of the ſap, the 
production of leaves, flowers, fruits, &c. proceed 
from a power in plants; as the beating of the 
heart, the circulation of the blood, &c. proceed 


fltom a power in animals? There is not an ar- 
gument for the latter that does not equally con- 
clude for the former. | 


See a. cans 


„ 


"5 ” Y 
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Next, as to the powers of loco-motion. That 
Power 1s more perfect in animals; but plants poſ- 


ſeſs a ſhare of it, ſuch as is neceſſary for their 
well-being : they grow both upward and down- 
ward; and in their progreſs to maturity, they 
are continually occupying new parts of ſpace. 


Plants, it is true, cannot, like animals, go out of 


| harms. way; but it is curious to obſerve, how 
they exert that ſhare of loco- motion they are en- 


dowed with, to avoid harm. Upon the lighteſt 


touch, the ſenſitive plant ſhrinks back and folds 
up its leaves, ſimilar to a ſnail, which on the 


ſlighteſt touch retires within its ſhell. A new ſpe- 
_ cles of the ſenſitive plant has been lately diſcover- 
ed. If a fly perch upon one of its flower-leaves, 


it cloſes inſtantly, and cruſhes the inſect to death. 
The nettlenever fails to ſting the hand that touches 


it. There is not an article of botany more admi- 
rable than a contrivance viſible in many plants, to 
take advantage of good weather, and to protect 


themſelves againſt bad. They open and cloſe 


their flowers and leaves, in different circum- 


ſtances : ſome cloſe before ſunſet, ſome after: 
ſome open to receive rain, ſome cloſe to avoid it. 
The petals of many flowers expand in the ſun , 
but contract at night, or on the approach of rain. 


After the ſeeds are fecundated, the petals no 
longer contract. The common goatſbeard cloſes 


up its flowers while the ſun paſſes the meridian. 


The pimpernel expands leaves at ſunſet, and 
cloſes them at ſunriſing. All the e may 


ſerve as a barometer to the huſbandman: they 


always contract their leaves on an impending 


22 i — ſtorm. 
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ſtorm. Some plants follow the ſun, ſome turn 


from it. Moſt diſcous flowers follow the ſun ; 
which has been long obſerved of the ſun-flower, 


while young and tender. The leaves of the mal- 
low tribe, follow daily the courſe of the ſun, 
from eaſt by ſouth to weſt. Many plants on the 
ſun's receſs vary the poſition of their leaves; 
which is ſtiled the /leep of plants. Every botaniſt, 


after Pliny, has obſerved this in a field of clover. 


A ſingular plant was lately diſcovered in Bengal. 
Its leaves are in continual motion all day long ; 


but when night approaches, they fall from an 


_ erect poſture down to reſt. 


A plant has a power of direQing its roots for 


| procuring food. A quantity of fine compoſt for 
flowers, happened to be laid at the root of a full 
grown elm; where it lay neglected three or four 


years. When moved, in order to be carried off, 
there appeared a net-work of elm-fibres ſpread = 


through the whole heap. No fibres had before 
appeared at the ſurface of the ground. The red 


| whortleberry, a low evergeen plant, grows natu- 
rally on the tops of our higheſt hills, among 


ſtones and gravel. This ſhrub was planted as 
an edging to a rich border, under a fruit-wall. In 
two or three years, it over-ran the adjoining deep- 


laid gravel-walk ; and ſeemed to fly from the bor- 


der, in which not a ſingle runner appeared. 


Were our London aldermen equally temperate, 


they might partake of turtle and veniſon with 
80 ſafety. An effort to come at food in a bad ſitu- 


ation, is extremely remarkable in the following 
inſtance. Among the ruins of New. abbey, for- 


merly 
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merly a monaſtery in Galloway, there grows on 11 
the top of a wall, a plane- tree about twenty feet 1 
high. Straitened for nouriſhment in that barren 1 
ſituation, it ſeveral years ago directed roots down mt 
the fide of the wall, till they reached the ground 1 
ten feet below; and now, the nouriſhment it af- Wil. 
forded to theſe roots during the time of their de- Wl il! 
ſcending, is amply repaid, having every year ſince 
that time made vigorous ſhoots. From the top of 
the wall to the ſurface of the earth, theſe roots Ii 
have not thrown out a ſingle fibre; but are now 1 ml 
united into a pretty thick root. "4/0 
Plants, when forced from their natural poſition, 
are endowed with a power to reſtore themſelves © *© 
A hop-plant twiſting round a ſtick, directs its | 
courſe from ſouth to weſt as the ſun does. Un- 
twiſt it, and tie it in the oppoſite direction: it 
dies. Leave it looſe in the wrong direction: it 
recovers its natural direction in a ſingle night. 
The leaves of all trees and vegetables, have an 
upper and an under ſurface, which never vary. 
Twiſt a branch ſo as to invert its leaves, and fix 
it in that poſition. If left in any degree looſe, it 
untwiſts itſelf gradually, till the leaves be reſtored 
to their natural poſition. What better can an 
animal do for its welfare? A root of a tree, 
meeting with a ditch in its progreſs, is laid open 
to the air. What follows? it alters its courſe 
like a rational being, dips. into the ground, ſur- 
rounds the ditch, riſes on the oppoſite fide to its 
 wonted diſtance from the ſurface, and then pro- 
ceeds in its original direction. Lay a wet ſpunge 
' near a root laid open to the air; the root will di- 


W 
Ya 
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rect its courſe to the ſpunge. Change the place 
of the ſpunge : the root varies its direction. 


Such animals as are naturally weak, exert their 


ſelf-motive power to remedy that defect, by join- 
ing in ſociety. Plants are not capable of ſociety; 
but ſeveral of them ſupply their natural weakneſs, 


by exerting their ſelf-motive power in a manner 
that would do honour to an animal. The econo- 
my of ſcandent plants is in that reſpect admira- 


ble. Obſerve how they direct their courſe to any 


thing that can ſupport them. Thruſt a pole into 


the ground, within a moderate diſtance : a ſcan- 
dent plant directs its courſe to the pole, lays hold 


ol it, and riſes on it to its natural height. A ho- 


neyſuckle proceeds in its courſe, till it be too long 


for ſupporting its weight; and then ſtrengthens 
itſelf by ſhooting into a ſpiral. If it meet with 


another plant of the ſame kind, they coaleſce for 
mutual ſupport ; the one ſcrewing to the right, 


the other to the left. If a honeyſuckle twig meet 


with a dead branch, it ſcrews from the right to 
the left. The claſpers of briony ſhoot in a ſpiral, 
and lay hold of whatever comes in their way for 


ſupport. If after completing a ſpiral of three 
rounds they meet with nothing , they try again | 


by altering their courſe. 


Nature has alſo Provided a i for trees _ 


that grow too faſt in a fruitful ſoil. Some form 


the upper part of the weak and tender ſtem into 
a ſort of ſcrew ; which is ſtronger than a ſtreight 


line. This among others is the caſe of the larix. 


A tree bent by too faſt growing, puſhes out all 
its lateral branches on the e convex fide, in a di- 


rection 
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rection between perpendicular and horizontal, as 
if it were expanding wings to raiſe itſelf up. There 
are at Kames, elms that when twenty feet high 
were bent down by overgrowing, the top almoſt 
touching the ground. In that poſition they con- 
tinued ſeveral years, till they were raiſed by late- 
ral branches as above deſcribed ; and they are no- 
perfectly erect. 

The economy of ſome Lite! Plane is TT 
As the farina fecundms cannot operate under 
water, a water-lilly, be the water deep or ſhal- 
low, puſhes up its flower-ſtems till they reach the 
ſurface, and then flowers in open air. 

The compariſon between plants and animals, 
may be carried a great way farther. There are 
powers in every animal, to ſtruggle for health by 
expelling diſeaſes. All that a ſurgeon can do in 
the caſe of a broken bone, is to reſtore it to its 
natural poſition. Nature performs the cure, by 
pouring into the broken part a liquid matter, 
which, hardening into bone, unites the parts 
firmly together. Sydenham, prince of phyſicians, 
defines a fever to be an effort of nature to throw 
out of the body what is noxious. The proviſion 

of nature for reſtoring a maimed animal, is re- 

markable in the lobſter and crab. The feeling of 7 

_ theſe animals is at the tip of their claws. When 

the tip of a claw is bruiſed or broken, the whole 

claw falls off, and another in its ſtead quickly ar- 

rives at maturity *. Are not yawning, ſiretch- 
| ing, 

* Bonnet is ſtrangely puzzled to account for this fact. 


He W that numberleſs 5 of every portion 
of 
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ing, ſighing, weeping, efforts of nature to throw 
off a burden? There are ſimilar powers in plants 
to remedy what is noxious. A wound in a tree is 
cured like a wound in an animal : the ſeparated 
parts unite ; and the tree is covered with bark as 
formerly. If part of a branch or of a root be cut 
off, the want is ſupplied by a number of ſmall 
ſhoots, iſſuing from the pace where the cut was 
made. 
* foregoing facts dit a firoing reſem-_ 
blance between plants and animals, with reſpect 
to the ſelf- motive power. The motion of the 
Heart in animals, of the arteries, of the inteſtines, 
of the lungs, cannot be explained by any known 
law of mechaniſm; and as little, the ſpringing of 
the ſeed in plants, the oſcillatory motion of the 
ſap, the production of leaves, flowers, fruit, &c. 
_ Theſe various effects proceed from a ſelf. motive 
power in plants, as well as in animals; and by 
that power chiefly, are organized bodies diſtin- 
guiſhed from brute- matter. A plant exerts this 
power without conſciouſneſs, becauſe conſciouſ- 
neſs is not the property of any plant. But ſo far 
the reſemblance holds, that an animal, though 
endowed with conſciouſneſs, exerts the ſame pow- 
er blindly, without being conſcious of the exerti- 
on. The power is in both exerted uniformly 
without interruption ; and each individual may 
| be conſidered as a ſort of perpetuum mobile. 
Ee The 


of every claw of a lobſter, were originally created ; that 
every lobſter is full of ſuch embryos, ſo artificially placed, 
as that when part of a claw is broken off, an embryo corre ſ- 


ponding to that part is at hand, which is put in motion in or- 
der to repair the loſs. 


2 
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The power that a plant or an animal has to re- 


medy any diſorder or hurt, differs from the power 
of carrying on life, in the following particular, 


that it is quieſcent till there be occaſion to exert 
it: it is exerted by circumſtances deſtructive to 
the health of the plant or animal; and indepen- 
dent of ſuch circumſtance, it would contradict 


the beauty and order of nature that it ſnould be 
exerted. 


There are other powers in animals termed in- 
ſtinctive, by which they act blindly without any 
view to conſequences : hunger prompts them to 


eat, and cold to take ſhelter, without reflection 
or foreſight. Inſtinctive actions differ from thoſe 


above mentioned, being attended with conſciouſ- 


neſs, though not with foreſight : a duckling, even 


where hatched by a hen, goes inſtinctively into 


water: it knows where it is going; but knows 
not for what end. To inſtinctive powers in ani- 


mals, there are no reſembling powers in plants: 


we admit not in plants any knowledge or conſci- 
ouſneſs. Far leſs do plants exert any actions that 
reſemble voluntary actions in animals. : 

Afﬀter much labour beſtowed on botany, and 


many volumes compoſed on that ſubject, it ap- 


pears very little advanced above infancy: no 


dother ſcience has made ſo ſlow a progreſs. I praiſe 5 


the diligence of our botaniſts: ſome of them have 


great merit. But, as far as I underſtand, their 


ſtudy has been moſtly confined to give names to 
plants, and to diſtribute them into claſſes; not by 


diſtinguiſhing their powers and properties, but by 


certain viſible marks. This is an excellent pre- 
paration for compoling a dictionary: but it leaves 
1 Alia. 
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us in the dark as to the higher parts of the ſci- 
ence, ſuch as are the moſt proper to engage a 
thinking and rational mind. No perſon who has 
given attention to the conduct of Providence, can 
entertain any doubt, that the powers and proper- 
ties of plants are given for beneficial purpoſes. 
Have we not reaſon to hope, that theſe purpoſes 
will be unfolded, when botaniſts, tired of dictio- 
nary- making, ſhall direct their enquiries to the 
higher branches of the ſcience? Then will bo- 
tany become an intereſting ſcience, not inferior to 
any other in dignity and importance: then ſhall 
we have occaſion to admire more and more the 
wiſdom of the creation. How pleaſant to have 
it obſerved, that the humbleſt plant is framed with 
no leſs ſkill, than the moſt elevated animal! 
So much upon a compariſon between plants 
and animals with reſpe& to motion. Another 
compariſon occurs, no leſs curious, and ſtill more 
intereſting, that the external frame is nicely ad- 
juſted to the internal, ſo as to accompliſh in per- 
fection the ends of Providence. No one who has 
ſtudied natural hiſtory, but muſt be ſenſible of this 
agreement in the animal creation. How well ad- 
apted are the claws of a lion and the talons of an 
eagle, to their rapacious nature. What ſort of 
figure would an innocent lamb make, or timid 
dove, with ſuch arms! The ſhape of a fiſh is vi- 
fibly contrived for moving in water: how ab- 
ſurd would the animal be, if it had an averſion to 
that element! A duckling waddles by inſtinct 
to the firſt water it ſees; for which it is fitted by 
its oily feathers : ſuch an inſtinct in a chicken, 
would be highly incongruous. The hoof of a 
. ö horſe 
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horſe catenin to his ſhallow underſtanding: 
fingers would be inconſiſtent with the uſe that na- 
ture intends him for. Without fingers a man 
would be a miſerable creature: he would always 
be contriving, but without power to execute *. 

This truth would be equally evident in plants, 
were their nature and qualities as well known as 
of animals. A plant is an organized being, as 
well as an animal: if the external frame of the 
latter be adapted to its internal frame, can we 
doubt of the ſame economy with reſpect to the 
former ? In whatever manner particles of matter 
are formed into an organic body, of which we 
know nothing, one thing is certain, that the or- 
ganic body acquires a nature very different from 
that of itsconſtituent particles, and alſo new powers 
qualifying it for acting according to its deſtina- 
tion. The power of gravity, of reſiſtance, of 
continuing motion, eſſential to matter in general, 
will never by any combination produce any thing 
but motion; but the power of producing a _ 
- +tmilarto itſelf, inherent in all organic bodies, is 
far ſuperior to the powers mentioned; and les : 
fore muſt be anew power added in the formation 
of every organic body. 
As plants were originally created of many ſpe- 
cies, each ſpecies has powers peculiar to itſelf, 
which preſerve the different ſpecies diſtinct, and 
conſequently preſerve uniformity among the indi- 
viduals of the ſame ſpecies. Theſe powers, va- 
riouſly modified in every different ſpecies, are ex- 
erted in the Propagation of r new plants, with leaves, 
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flowers, ſeed, &c. peculiar to each ſpecies. And 
as a perfect agreement between the external and 
internal frame of plants, as well as of animals, is 
undoubtedly the plan of nature, incapable of de- 
fect or overſight, it may be taken ſor granted, 
that each external part contributes to the well-⸗ 

being of the plant, and that any alteration would 

be hurtful : to exchange, for example, the leaves 
| of an oak and an aſh, would be prejudicial to 
both, perhaps deſtructive. Were we acquaint- 
ed with the nature of different plants, we ſhould 
be able to account for the difference of ſize, of 
leaves, of roots, of colour, and of ſeed. We 
| ſhould alſo be able to explain why ſome plants 
ſpring early, ſome late; why ſome are adapted 
to a hot climate, ſome to a cold; why ſome 
_ thrive beſt in a dry ſoil, ſome in wet; why ſome 
produce flowers before leaves; and why ſome ne- 
ver ſhed the leaf. 

This ſpeculation opens a wide field for obſerva- 
tion andexperiment, that may worthily employ the 
moſt acute philoſophers. Why not then attempt 
to peep into the nature and conſtitution of plants? 
The beſt we can make of that ſubject, will, I am 
afraid, be but gueſs work. But fair and rational 

conjectures, which we may hope for, will give 
| ſome entertainment to the curious inquirer. If 
we deſpair of acquiring ſuch knowledge in the 
internal conſtruction of plants, as to explain all 
the differences above mentioned, we may at leaſt 
hope to diſcover facts that will illuſtrate the agree- 
ment between external and internal ſtructure. I 
venture to ſuggeſt an inſtance or two. Some 
plants draw moſt of their nouriſhment from the 


Gall, 
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| ſoil, ſome from the air. Do not ſmall leaves cor- 
reſpond to the former, and large leaves to the lat- 
ter? I have ſeen a houſe-leck growing vigour- 
_ ouſly on a dry mud wall, excluding rain entirely 
from the roots. 
many in number, which fit it for drawing its nou- 
riſhment from the air. 
the ſun, that make plants grow erect, but the 
appointment of nature. 
tendency to grow erect like other plants; but as 
it is too weak to ſtand erect, it has tendrils or 
claſpers, to lay hold of any ſupport within reach. 


Why do certain trees never ſhed the leaf, even in 


this country? Is it not a rational conjecture, 


that they are fitted by nature to bear cold, and 


that the cold of this climate does not ſuſpend 


their power of drawing nouriſhment all the your 


round ? 
Were this important branch of bey dili- 


gently ſtudied, I fondly hope, that conſiderable 


inſight might be obtained into the nature of plants, 
and poſſibly into their medicinal effects. 
ſtudy, the natural hiſtory of plants may become no 
leſs inſtructive and n than that of ani- 


mals. 
ARTICLE V. 
PROPAGATION OF PLanTs. 


| Ry generation 1s by all philoſophers ex- 
ploded from animal life; 
to heſitate with reſpect to vegetable life. Ani- 
mals, ſay they, wandering from place to place, 
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can ſtock the earth with their progeny ; but plants 
are fixed to the earth they grow in. It is urged, 

that plants are never wanting, where the ſoil is 
proper for them; that iſlands raiſed by a volcano 


at a diſtance from any ſhore, are ſoon covered with 


graſs ; that muſhrooms and other organized bo- 


dies, ſpring from rotten ſtumps of trees, where 


they were never ſeen before ; that various plants 


riſe on the foundation of old houſes, when cleared 
of the rubbiſh ; and that upon liming or dunging, 


white clover ſprings up in the very central parts of 
a wide extended barren moor, though the ſeed of 
white clover has not wings to carry it to a diſtance. 

To account for theſe ſingular facts, it is held, 
that both plants and animals were originally or- 


ganized atoms or embryos, having all neceſſary 


parts in miniature: that the earth, the water, the 


air, are full of ſuch atoms, which begin not to un- 
fold themſelves into plants or animals, till they 
happen to meet with a proper matrix or nidus ; 


that in their original ſtate, they are too minute 
for any of our ſenſes, but that they become vi- 


ſible by expanſion. ä 
What means were employed at the creation to 
cover the earth with plants, may be conjectured, 


but is far beyond the reach of evidence. It is to 


— 


me a natural conjecture, that a number of plants 


theſe, all the plants and animals exiſting in the 


world are deſcended. In that belief, I cannot 
ſubmit to organized atoms, becauſe there 1s no 
evidence of them, and becauſe they are unneceſ- 


fary. To illuſtrate this conjecture, I add the ſub- 
| ſtance 


and animals were originally created, and endued 
with proper powers of generation ; and that from 
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ſtance of a letter I had the pleaſure to receive 
from an eminent naturaliſt *. 


The doctrine of equivocal 8 was 
% univerſally admitted, till about 1 30 years ago; 


not, however, ſo much by the ancients, as by 
the half-enlightened moderns. They ſaw 


„ mites in cheeſe: 3 and myriads of flies and creep- _ 


„ ing things in a dunghill, or a putrid marſh, 
Ignorance of the natural hiſtory of theſe ani- 
© mals, made way for the conjecture, that they 
© were mere ſporitaneous productions, the effect, 
„not of generation, but of corruption. This 


„ doctrine indeed was confined to theſe poor in- 


* ſes, and never was extended to a lion or a 
« horſe. They did not advert, that to form 2 


8 maggot and an elephant, require equal power 


« and wiſdom. The ſame diſtinction was car- 
& ried into the vegetable kingdom. Becauſe 
«© no ſeed appeared to the naked eye in a fern, a 
© muſhroom, or in any of the moſs-tribe, it was 
„ afferted, that none exiſted; and while the oak 


„ and the laurel were dignified with generative fa- 
e culties, theſe humble plants were vilified as the 


4 progeny of putrefaction. Equivocal g: neration 
„ became thus an aſylum for ignorance. 

“1 am clear to baniſh equivocal generation 
from vegetables, as well as from animals; and 


« I boldly maintain as a fundamental truth in na- 
ture, omne vivum ex ov. By the um in 
vegetables, I mean, a ſeed, or any part of a 


plant that contains a bud, or is capable of 
at — it. They are in effect the ſame; be- 


| * Dr. Walker, miniſter of Moffar, 3 
cauſe 
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e cauſe every bud, as well as every ſeed, con- 


1 1 the embryo of a future plant. I know of 
* no other way by which plants are propagated, 


© but by ſeeds, ſuckers, and layers. The laſt is 


* imitated by art, in cuttings, grafting, and ino- 
* culation. Some late experiments are mention - 
ed of propagating trees by planting their leaves; 


23 * but I do not believe it. 


Plants, it. is true, are deſtitute of 0 AIG 


tion: and by means of ſuckers and layers, they | 


can only cover contiguous ſpots. But nume- 
< rous and wonderful are the expedients, practi- 


e ſed by nature to diſſeminate plants. Some ſeed- 
* veſſels burſt with an exploſive force, and throw 
_ © the ſeed to a diſtance. This is the caſe of our 
„hin: did / the ſeeds fall perpendicularly down, 

they would be ſuffocated in the heart of an im- 


e penetrable buſh. Some ſeed- veſſels open not 


o till wet with rain; but the ſeeds are found to 
„ ſuffer by drought, and to require immediate 
moiſture when ſown. The aſh, and the plane, 
have heavy ſceds; but theſe ſeeds are ſupplied 


with wings: a gale of wind carries them from 


their lofty ſituation to a diſtance, and they re- 


main on the tree till the gale comes. The ſeeds 


< of humble plants, that they may riſe and re- 
move, ſpread more fail to the wind: the thiſtle 
* ſpreads his beard ; and away he travels to fix 


< his reſidence in remote parts. A plant of this 
„kind, Erigeren Cunadenſe, was imported from 


„Canada about one hundred years ago, into the 
Paris garden. It is now ſpread as a wild plant 
over France, Holland, Germany, Italy, and 
Leit is ſaid over Sicily. It 1s ſpread to luck a de- 


* gree 
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gree over the fouth of England, as to be in- 
liſted among the indigenous plants. Some 
“ feeds, ſuch.as our clot-bur, are of an adheſive 


© nature; they lay hold of animals that come 


* near them, and are ſpread far and near. 


„Many other agents are employed by nature, 
* to ſtock the earth with plants. The ſea and 


« rivers waft more ſeeds than they do fails, from 
one part of the world to another. I have 
found ſeeds caſt aſhore in the Hebrides, that 
had been dropt accidentally into the ſea among 


„the Weſt-India iſlands. The iſland of Aſcen- 
« fjon, is the droſs of a volcano of a recent date. 


E [ts immenſe diſtance from land, renders its ac- 


« quiſition of ſeeds difficult and precarious, I 


& know but of two ways for ſupplying it with 
&« ſeeds, one by the waters of the ocean, the 


c other by birds. By one or other of theſe ways, 
it has got poſſeſſion of three ſpecies of plants, 


„ and only three; a ſingularity no where elle 


known *.“ 

The animal creation is ſupported by the ve- 
„ getable; but in return, vegetables owe much 
„of their progreſs to birds and graminivorous 
gquadrupeds, which are prime agents in the diſ- 


& ſemination of plants. Many birds live on fruits 


„and berries; the pulp is their aliment; and 


4 they diſcharge the ſeeds unimpaired, and ſpread 
them every where. Theſe ſeeds are heavy, 


and unprovided with any apparatus for flight ; 


* In no ſuch iſland was there ever found an Gaim] that | 


was not imported. And why ſhould we admit ſpontaneous 
generation, to be more poſſible in a plant than in an animal? 


Aa # but 


/ 
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but the birds ſerve them for wings. Hence 
“may be ſeen plantations of holly, yew, white- 


7 beam, rowan, ſpindletree, hawthorn, and ju- 


e niper, formed by the birds of the air, upon im- 


{© pending clifts and inacceſſible precipices. Be- 
* cauſe the miſſelto grows upon trees, and has no 
flower that can be perceived; it was reckoned 


formerly a product of equivocal generation. 


elt was concluded, that its large, round, heavy, 
„ herries, were not the ſeeds of the plant, be- 
cauſe they might fall to the ground, but never 
* could mount up into trees. No berries are 


more palatable to birds of the thrufh kind; and 


Lit is they who plant them on high and diftant 1 


trees. It is extremely remarkable, that the ve- 
getating power of ſeeds, inſtead of being im- 
* paired in the ſtomach of bird, feems to be 


« fortified. The ſeeds of the magnolia, import- 
ed from America, commonly refuſe to vegetate 


* under the management of the moſt ſkilful gar- 

„ deners. But I have heard, that theſe ſeeds, 
* when voided by turkies, never fail to grow. 

Alt is well known, that the dung of domeſtic 


* animals, while it fertilizes a garden, fills it 
© with weeds. It approaches to a miracle, that 


e ſeeds ſhould withſtand the power of animal di- 


2 * geſtions which no other vegetable ſubſtance 


* can do. Here is a meaſure laid down by Pro- 


** vidence for the preſervation and diſſemination 
„of ſeeds, that 1 cannot reflect upon without 


wonder. 


„In order to fill the earth with plants, any o- 


«ther method « except by leds, ſuckers, and lay- 


8 ers, 
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ers, appears to me unneceſſary, and therefore | 
285 improbable. Farewell then to equivocal gene- 
ration. I can ſcarce write of it, without be- 
<« ing a little ruffled; ſo ill it correſponds with the 
* more auguſt and comfortable ideas of creation, 
„which have made a principal article of happi- 


© neſs in my like.” -- 


So far my correſpondent. ] join heartily with 


him in his concluſion, that the known means for 


ſtoring the earth with plants, which are conſpicu- 
ous marks of deſigning wiſdom, are in all appear- 


ance ſo completely adequate, that to ſearch for 
: unknown means, ſeems to be an idle attempt. 
Having thus reſtored the plan of nature, which 
in the ſimpleſt manner employs ſeeds as the chief 


means for propagating plants, we proceed to con- 


ſider how ſeeds are formed. Many philoſophers, 
holding it to be incredible, that a plant, or even 


an animal, ſhould be endued with a power to 


produce its own likeneſs, have embraced an opi- _ 


nion, that all the plants and animals that ever ex- 
iſted, or that ever will exiſt, were formed origi- 
_ nally, not plants or animals, but embryos of thoſe 


incloſed in an egg or ſeed, which when depoſited 


in a proper nidus or mats ix, grow up to a plant 


or animal, and then decay. And to account for 


future generations, it is held, that every embryo 


contains within it ſmaller embryos without end, 
like cups of different ſizes caſed one within ano- 
ther. Theſe philoſophers muſt go ſtill farther. 


To account for each ſeed producing a tree, and 
that tree producing ſeed, it muſt alſo be held, 
that the embryo incloſed in a ſeed contains ſmaller 

A a 2 embryos 
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_ embryos decreaſing in ſize without end; and that 
each of theſe ſmaller embryos contains another ſe- 
ries of increaſing embryos, alſo without end. 
Here are infinites upon infinites, without end. To 
avoid the intricacy of infinites upon infinites, ſome 
philoſophers have varied the ſyſtem a little, with a 
view to render it, as they think, more ſimple, Y 
recurring to organized atoms, exploded above 
But this ſyſtem, not to repeat what is ſaid againſt 
it above, is only in appearance more ſimple: it 
reſolves into infinites upon infinites like the * 5 
mer, and is in reality no leſs intricate. Take 
any of the ſuppoſed embryos, hovering in the air, 
ſwimming in water, or fixed in the air: give ita 
proper matrix, and let it become a tree with ſeed. 
As each ſeed. may produce a tree and each tree 
produce ſeed which may alſo become trees, it is 
manifeſt, that an infinite number of embryos muſt 
have been contained in the firſt embryo, and an 
infinite number in every one of that infinite num- 
That every ſeed contains an embryo-plant, is a 
valuable diſcovery in natural hiſtory; but that there 
is a decreaſing ſeries of embryos within every 
ſeed, is a mere conceit, aſſumed without the leaſt. 
appearance of truth. So far from future plants 
ſubſiſting in a ſeed without end, that even the 
plant immediately produced from a ſeed, does not 
ſubſiſt in the ſeed with all the parts entire. The 
plume and radicle alone ſubſiſt in it; and the o- 
ther parts are produced in the courſe of growing. 
But let us give way to the ſuppoſition of an in- 
See Bonner upon organized Bodies. 


3 | finite 
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finite ſeries, to ſee what can be made of it. Wri- 
ters ſtop ſhort, and leave the reader in the dark, 

preciſely where he needs light the moſt. A ſeed is 
laid in earth : by what mechanical power is vege- 
tation produced and continued during the life of 


the plant? And by what mechanical powers does 
motion commence in the fœtus of an animal, and 


the blood circulate? ' When a ſeed happens to be 
inverted in the ground, with its radicle above, 
and its plume below ; what is the mechanic power 


that makes them wreathe about the ſeed till the 


radicle get into earth and the plume into air *? 


Unleſs theſe particulars can be accounted for me- 


chanically, in vain are embryos created in the brain 
of viſtonary writers. They muſt admit a power 


even in the ſmalleſt embryo, to expand itſelf in- 


to a plant or animal, where it happens upon a 
proper nidus. I ſay, they muſt admit that power; 


and yet the admiſſion deſtroys their hypotheſis, 


root and branch. A ſeed thrown into the ground 


would reſt there for ever, were it not endued 


with a power, to begin vegetation, and to con- 


tine it. It grows into a tree: why may not 


that tree be endued with a power to form its own 


ſeed? If fo, there is no neceſſity to go farther 


back: organized atoms or embryos mult vaniſh, 


* To aſcend and deſcend is not the ultimate view in theſe _ 
two parts, but to get into the air and earth. As ſeeds are 


generally depoſited on or near the ſurface of the ground, the 


plume aſcends and the radicle deſcends. But place a ſeed in 


an inverted flower-pot : the radicle aſcends and the plume 
deſcends : the firſt purſues his road into the earth; and wal 


| other 1 into the air. 
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becauſe there is no uſe for them. Power in a tree 
to form its ſeeds, is no more extraordinary than 


that of ſucking juices from the earth, and con- 


verting them into its own ſubſtance, a power 


that every plant is admitted to have. And if 


plants have power to form ſeed, there ſur ly can 
be no heſitation in aſcribing the ſame power to 


animals. Can any thing be more ſimple, or more 
agreeable to the analogy of nature, than that the 
. Almighty, who created plants and animals, 
ſhould endue them with a power to propagate 
their kind? Are we not informed of this by eye- 


ſight; and can any ſolid argument be urged a- 


gainſt what we ſee? Thus the operations of na- 


ture, when underſtood, turn out no leſs illuſtri- 
ous for their ſimplicity than for their extenſive 


effects. e 
I ſhall cloſe this eſſay with a * 1 3 8 

letter from my correſpondent above mentioned. 
As for the doctrine of organized atoms diffuſed 


D through the univerſe in order to be converted 
* into animals and vegetables, it is not counte- 
« nanced by any thing within the ſphere of my 


” knowledge. No facts are adduced, nor do I 
recollect any, to ſupport it. I adhere more and 


more to this plain truth, that all plants and a- 


© nimals are propagated by ſeeds, or analogous 


organizations; which are formed out of unor- 
“ ganized matter, by the power of the vital prin- 


„ ciple of plants and animals, in the way of ſecre- 


„ tion. By analogous organizations I mean a 


6 bud of a tree, a ſection of a polypus, and ſuch- 


x like organized parts, that are capable like ſeeds 
s. of. 
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“of growing up into a complete plant or ani- 
* mo. --- 
The ſecretory power of plants and animals i Is 
* indeed a wonder. A lyncean anatomiſt, with 

his great magnifiers, cannot penetrate the dark- 


„ neſs in which it is involved. The tranſmuta- 


* tion of matter by animal and vegetable ſecre- 


tion, is obvious to every eye. By what means 
* it is performed, ſeems to be that high legerde- 


main which nature will never reveal. But if 
© by this power bread and water can be changed 


© into fleſh and blood, into bones and ſinews, 
e into the Argus eye on the peacock's tail; if by 
„this power ſimple water can be converted into 
the hardeſt wood, into aromatic flowers and 
rich fruits; I then ceaſe to wonder, that the 
« ſame water ſhould be converted into a ſeed, ca- 


* pable of unfolding itſelf into a future plant. I 
require no aid from vagrant organized atoms: 
« I ſee no afliſtance they can afford. I diſlike an 


_ © hypotheſis that appears not to have any foun- 


« dation in truth, o even in probability.” 
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